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DEPARTMENT OF AGRICULTURE, VICTORIA 

RED POLL DAIRY HERD 

YOUNG BULLS FOR SALE 


TO VICTORIAN DAIRYMEN 




RECORD OK D.\M. 


DAif. 

Birlh. 

Milk \\». 

.^veraife Butter 

hit ll«- 



Sired by "NICOTINE” b 

V ACTON DEWSTONE(iii4i.: 


Havana 

17.8.14 1)365 

4*15 264*3 :101i 

13 GuiiiCi 

Kentucky 

21.8.14 7905 

3-96 313*3 357i 

15 

Connecticut 

3.4,15 6780 

5-36 364-0 415 

18 

Vuelta 

25-4.15 7750 

6*24 485 •] 5.'>3 

24 

Cameo 

23. 5. 15 i 5454 

5 15 281 • ‘2 3*20.1 

14 

Sumatra 

1 

24.5.15 ^ 9002 

4-57 123 1 482; 

21 


Sired b> "GANYMEDE" by HONINGHAM ALAKEd«'l‘ ) 


Laurel 

12.12.14 1 Heifer. 

No Reconl, 

5 

Ontario 

18.12.14 1 

„ 
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Sired by "THE SPANIARD 

’ by ACTON DEWSTONEliiap.) 


Marcia 

22.5-15 j Heifer. 

No RecortL 
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The prices arc based approximately on the aetiml milk mul imtter fat record 
of the dam at the rate of Is. per lb. of Imtter fat yieldetL 
For History and Record of the Herd »ee Jonrml of A'jrkidUue^ i^ei^ember, l9lit- 

Calves under six months old may be purchased 
for delivery at that age. 


Inspection by arrangement with Mr. E. STEER, Herdsman, 
Central Research Farm, Werribee. 
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REVIEW OF THE VICTORIAN DAIRYING SEASON. 
I!ll l-l.T 


//// /i'. Vnnri-, I'.ffmrfst Sit . 

L'poii nearly every occasion on which 1 had tlie privilege of address- 
ing YOU I felt it wa.s inv duty to scmid a word of warning tlirongh yon 
to the dairymen of (lie Stale regarding the advisahility of making pro- 
vision for the feeding of llie daiiv cows during perioils of scarcity. 
L’utortnnatelv the oplimistii* cpinioits of Uiis lime Iasi vear eoiicerning 
the prospccl.s for I he season just ended did not malerializc. and Victoria 
)> jirst now emerging from one of the most di.'^astrous droughts ever 
experienced. The nnst provident anioiigs! ns i-ould not anticipate a 
visitation of such an exlraordiiiary and general character. Tliere was 
a universal sliorlage of fodder both for horses, cattle, and slieep hei-e 
as well as in some oilier i^tates. No one could have foretold the lengiii 
or severity of the drought or he ox]H’clcd to make full provision for 
siuh an uniisiial occurrence. Prcducfis arc therefore entitled to every 
yvmpathv oil this occasion. One oannol hut hesitate to punrier on. or 
•ittcinj)!' to estimate llie extent of, the nuirtalitv amongst stoek of all 
(ic.scriptions. Tlie death of cattle is hound to still continue for some 
lime to conic tlirough lowness of condition and cold weather. It was 
indeed fortunate that the export trade in meat and tiie facilities for 
<’old storage ])rovi<led an outlet for tens of tlioiisauds of stock which 
otherwise must have perished for want of food. Of course the particn- 
kir animals slaughtered may not have died, Init if not so disposed of 
imu'h more than an e-ipial number would linvc been displacM and lost. 

The slaughter of thousands of head of dairy cows and young dairy 
tieifcrs for beef jnirpose.s during the past season must seriously inijiair 
the future of the dairying industry for iiianv vc.ars to come. Yon 
'vould be well advised now to use vour l)est influence in assisting to build 
'‘P to its former standard our groat dairying industry. At tlie present 
iconient no better way of directing your ellorts could be suggested tiian 

7711), A 
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by using your powers to the utmost in preventing the wholesale destruc- 
tion of suitable dairying heifer calves. It is only by such means that 
our dairy herds can again be quickly replenished. 

The question of fodder conservation is all tlie time of pre-eminent 
importance, and it is sincerely to be trusted that ample provision for 
stock feeding in periods of scarcity will be generally adopted. Were it 
not for the fact that large areas of land had been devoted to irrigated 
agriculture for the growing of lucerne and other fodder crops, the 
northern parts of the State would have been practically decimated of 
stock One could hardly credit the enormous carrying capacity of com- 
paratively small areas of this land when under irrigation. On one par- 
ticular area of about 14,000 acres, only some of which was irrigated, 
there were grazing at one time 14,000 sheep, 2,000 horses, and 1,900 
head of dairy stock. Other farms were leased for terms of seven or 
eiffht months for a rental of up to XIO per acre. Unfortunately, owing 
to the unusually low rainfall on the one hand, and the increased 
demand for water for irrigation on the other, the supply practically 
gave out, and these veritable oases became non-productive for the time 
being. 

What the value of such irrigated areas, in maintaining stock in good 
condition and checking mortality, would have been to the State had 
there been a sufficiency of water for irrigation purposes is hard to con- 
ceive. The losses would have been immensely reduced. The 
failure of our water supply for irrigation purposes towards the end 
of the season may then be regarded as a national calamity, as it not 
only concerned the users of water, but the whole cemmunity. The 
blame for such failure cannot be justifiably laid at the door of any body 
or individual. The length and severity of the visitation were unpre- 
cedented. The experience, however, should so strongly emphasize the 
necessity for better conservation of water as to make a like recurrence 
impossible. 

Butter PRonrcTro??. 

The exports for the season compare with the two previous years as 
follow : — 

l!)14-lo .. 0, .58.5 tons. - .. t:882..W' 

I013-U .. 13,004 „ 11.5 - .. £l,4!l.j,4()0 

1912-13 .. 12,080 „ 120 / .. £ 1 ,. 110.149 

The average weekly production at the moment is 50 tons, or only 20 
per cent, of the requirements of consumers in this State. The total 
receipts of butter in Melbourne for the week ended 1st of this month 
was only about 2,000 cases, compared with over 6,000 for the corre- 
sponding week of 1914, and 13,000 for the same period fur 1913, 
Unlike previous years, when supplies to make up the deficiency were 
obtained from the northern States, production in those places is now 
barely sufficient for local requirements, with a diminishing tendency, 
so that it looks as if a partial butter famine was imminent through 
the cessation of supplies from other States. 

To relieve the situation, a section of the community has resolved to 
refrain from eating any butt-er for a month (according to reports in 
Monday morning’s papers). It is most commendable that a body of 
consumers should in this way sacrifiM themselves for the benefit of the 
rest. It probably costs the dairy farmer, through no fault of his own, 
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about double tlie inooey to produce each pound of butter at the present 
time as the current market price. The local dairyman who has been 
supplying my family with milk at 5d. per quart ceased to do so yester- 
day, and has gone out of the business to try and get work somewhere else. 
He has been losing money for some time past, and gradually exhausted 
iiis resources. Fivepence a quart equals Is. 8d. a gallon, and, as it 
takes 2^ gallons of milk to make 1 lb. of butter, the producer’s 
position can be imagined. 

Since the advent of the export trade consumers have been particu- 
larly fortunate iu the rate at which they have had their butter supplied 
them. I can recollect only one oc.casioii when the wholesale price went 
up to 2s. 3d. per lb. It was in June, 1892, and the cash retail price 
went up to 2s. 6d. per lb. Prior to the beginning of the export busi- 
ness in the eighties, it was a common occurrence for the price to reach 
2s. 6d. per lb. during the autumn and winter months. Judging by 
the present prospects there is no probability of butter forthcoming in 
sufficient quantity to fully supply the local demand before next August. 
The more one studies matters, it is recognised that this is a nontinent 
of incongruities. When an industry shows signs of languishing, it is 
considered, in the opinion of some people, that support and encourage- 
ment are necessary for its resuscitation and development, but if it be 
a rural industry, the principle apparently is not held to apply — for 
what reason i.v not utiderslandable. The way to make butter cheap, 
according to the line of reasojiiiig just quoted would be by giving more 
remunerative prices for the product, thus encouraging increased pro- 
duction, and by inducing more people to embark in the industry; but 
no, this princi])le, in (lie minds of a certain section of the community, 
should be made to applv to city or manufacturing industries only. 
Further coniinent is needless. 

Qttohitf . — The average grade of all butter examined for export for 
the season was 00.088 points compared witli 90.47 for 1913-14. The 
following are })ariiculars : - 



.'niperfiiir 

aifaitist 

8-U4''„ 

for 

1913-14. 

.*57 'Ii8 

1st <>ra(le 

apiiiisl 

iU-89''o 

for 

191.3-n. 


2n 1 gnuh* 

ii gainst 

23 -20^, 

h>i- 

1913-1 4. 

3 -.*>() 

3r(l jiriulc 

iigiinst 

2-6.V’,, 

for 

11H3-14. 


piutry 

agaiu.'t 


for 

1913-14. 


Although showing a slight improvement in the percentage of superfine 
the total above llie miiiinuuii for first-grade quality is over 6 per cent, 
lower than for Die previous season ; or, in other words, there was 6 per 
cent, more second and third grade- butter exported than for the season 
before. 

This gradual levelling down to the lower grades is, to say the least 
of it, undesirable from the point of view of the future of the industry, 
and. unless rectified, will. I feel sure, be reflected in the prices received 
for our butters in the London market with the return of normal 
conditions 

IVtif/Jif/i. -Tweiitv-Diree consignments, representing 717 boxes, were 
intercepted from shipment on account of short weight, By checking 
these ]>ackages, 640 were passed as correct, tlie remaining seventy-seven 
having had their contents amended under supervision before export. 

This compares with twenty-three consignments, representing 1,123 
boxes, of which thirty-six were sliori in 1913-14, 
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Twenty-eiglit consignments, representing 1,201 boxes, were found to 
have both short and bare weight boxes. On checking these, 955 were 
passed as correct. Of the remaining 246 boxes, ninety-five were found 
to be short weiglit, and 151 bare weight. They were made up and 
released. 

In season 1913-14 there were forty-two consignments similar io 
above — 202 were sliort and 403 bare weight. 

Forty-eiglit consignments, representing 2,812 boxes, were found to 
contain "Bare weight” boxes, and not so marked. In forty of these 
consigimients, 123 boxes were brought up to correct weight — the re- 
maining eight consignments, representing 1,339 boxes, were indelibly 
impressed with the words ” Bare Weight.” Tliis compares with seventy- 
two consignments for season 1913-14. 

Fifty-seven factories were out of bounds as regards weight, as com- 
pared with sixty-eight for season 1913-14. 

Thirty-six consignments, representing 632 boxes, con- 
taining more than 16 per cent, moisture, were withheld from shipment 
until percentage was reduced. This compares witli twenty-five consign' 
ments aggregating 568 boxes for season 1913-14. 

The average per cent, of moisture in samjdes analyzed was 14,37. as 
compared with 14.06 for 1913-14, and 13.91 for 1912-13. 

Tweuty-nine factories oJeinled against nioislure as against twenty- 
one in 1913-14. 

liiifftr Fnf — Two consignments, ropresenllng twenty boxes, 

were deficient in butter fat, and were rc-workod to comply with standard. 
This compares with tlio same number of ooiisignmentii in 1913-14. 

ffthl rnmltnK — Season 1914-15 up to 30tii April, 1915: — 
Percentage of salted butter shipped, 62.93; percentage of unsalted 
butter shipped. 37.07. 

— Two consignments, representing sixteen boxes, were, 
on examination, foniul to be unfit for human consumption — they were 
seized. This compares with three consignments in season 1913-14. 

QudJitif . — The conditions prevailing, both here and in London, of 
late years, have lulled butter-makers into a false sense of security as 
regards quality. Good and uniform prices have been obtained for almost 
any quality of butler, thus uatnrally providing an incentive for rolax;*- 
tinii in the care of and grading of the cream and the manufacture. 
With a return to normal conditions, both hero and abroad, those 
engaged in the dairying industry will receive a rude awakening, unless 
some practical steps are taken 1o stop the jivesent tendency in regard 
to prices in relation to the quality of onr Imtler. The margarine manu 
factnrer is abroad, and prosecuting an energetic campaign when the 
conditions are so favorable. Waiiy consumers, owing ttj the exigencies 
of the war and the high price of butter, find themselves in the [)osition 
of bein? unable to purchase bnlter, and must resort to margarine. 
Owing to tlie great improvement that has taken place in llie niamifac- 
ture and preparation of margarine, it is reasonable to cnnclnde that 
a considerable proportion of tliose consumers will be captured by the 
margarine manufacturer to the detriment of the butter trade. Quality 
is onr only safeguard in this matter, and relative price should he an 
essential corollary, and upon these depend the future of dairying and 
file successful settlement of onr country. Xo other industry can take 
the place of dairying, and consequently it must be regarded as an 
important national asset. Poor quality should mean reduced prices, 
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which, in turn, reduces the value of land, and stock, and labour, thus 
every one of us is interested, and we should all unite in an effort to 
place dairying on a more satisfactory basis. By securing relatively 
high prices for good quality butter, an incentive is given to produce 
an improved article. During recent years, unfortunately, it has been 
more profitable; in other words, it paid better to manufacture a medium 
or poor quality of butter than a high class article. The difference in 
jjricc between the two was not sufficient to warrant a contiiiiiance of the 
increased cost involved in the production of a superfine product. It 
costs more to deliver or i!ollect cream at frequent and regular intervals, 
and pasteuri2e and cool it, than to have it dealt with in a slipshod 
manner, and when the difference in price proves insufficient to warrant 
a continuance of the additional outlay, it is only a matter of time 
when it is dro]>ped. 


UNiroftM Buttkk Gkadinc. 

The question of uniformity of grading throughout tlie Common- 
wealth has been exercising the minds of the authorities for some months 
pa.st-. There was ]io wide divergence of opinion in regard to what con- 
stitutes the various grades of butter as prescribed by the Commerce 
Regulations. The Senior Inspector of Dairy Produce, Mr. P. J. 
Carroll, was deputed to attend a conference of graders in the State 
of New South Wales in August last. Xew Soutli Wales, Queensland, 
and Victoria were represented at that conference, and after oarei'ully 
grading numerous salll|.>l^'s of butter, it was found, on comparing results, 
that only in a few instances were there any diffcrence.$ in the actual 
grade of butter. After cliscii.ssion and a further re-e.xamination of 
these particular butters, it was concluded that, as far as flavour was 
concerned, the standard of the different States was uniferm. In Queens- 
land and New South Wales the standard for te.vture and (vujdition was 
on a more strict basis (particularly tlie latter State) than Victoria, 
TJie delegates agreed that, in order Id bring about greater uniformity 
(uider these two iieadings. New South Wales and Queensland should 
rehi.'j sliglnfy, and that Victoria, to meet this alteration, should adopt 
a liiglier standard for texture and condition. Tliis fact is mentioned 
you mav be prepared to meet the amendment hv the adD])tioii 
of H higher standard in the manufaetnre and get-up of your butter in 
fiiitin.': altlioiigb all tlie time, regarding flavour a.s the ])rinie essential 
iii butter, no maker or factory manager sliould risk ibe grade of his 
butler bv adopting or permitting slipshop methods in manufacture. 
With this slight alleratioii in the grading under the lieadiiig.s of tex- 
ture and condition., no necessity is seen fur any drastic amendment in 
tlie presemt slandanl of points under which l)ulter is graded. Anv 
variation in tlie present basis of grades, wliicli has been continuous in 
tills Stale for ne.arjv twenty vears. would lead to a good deal of con- 
fiisiim amongst manufacturers ami London purchaser?. Fundamentnllv. 
the system is sound. It is universallv recognised, and auv materia) 
alleratiou would mean sacrificing tlie confidence eanuuj of all parties 
'■offceriicd. 

Tkcuxical Instruction. 

With the almost universal ado])tion of tlie home separator throughout 
the State, (he conditions of hnticr-making have very materiallv changed, 
uiid the lot of tlie faotorv manager during the transition stage is not 
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an enviable one. The dairymen themselves are not educated in the 
manner of caring for their cream, and the practice of irregular delivery 
is making serious inroads into the quality of our best factories’ butters. 
The adoption of pasteurization and neutralization, which has been suc- 
cessfully undertaken by some of the factories, is worthy of serious 
thought and further extension. Departmental officers will be available, 
ill the slack season of the year at any rate, to render what assistance 
they can to factory managers who desire information on these and 
other matters, Tlie present condition of the industry, however, 
warrants whole-time instructors, as, wlien instruction is most needed, 
the present staff are otherwise occupied. If we are to maintain our 
position here, in Victoria, as butter producers, in comparison with other 
States and New Zealand, some practical steps will require to be taken, 
and that promptly, to improve the present quality of many of our 
factories. Directors and managei-s can do their share by organizing 
methods for the frequent collection of cream, without which no amount 
of instruction will ever achieve the end desired. Given a good system 
of cream collection, and intelligent application of the means at our 
disposal in the factory, tliere is no reason why the product of Victorian 
factories should not touch as high a level as it did prior to the advent 
of the home separator. 


ScirNTiPic Instruction. 

The following syllabus, drawn up by tlio Department of Agriculture 
and the University authorities, is tentatively submitted for considera- 
tion, and will in itself convey the scope of the proposed instruction. 
On account of the past disastrous season it cannot be hoped that it will 
be adopted at once, but with (he hope of better seasons ahead this 
phase of the factory manager’s education must not be lost sight of. 

Class for ihe Scirnfific Insfruction of Butter Factori/ Manar/en. 

A class for the scientific instruction of butter factory managers will 
be held at the University and one of the Melbourne butter factories 
during June and July, commencing on Monday, 14th June, and ending 
on Friday, 6th August. 

The University work will comprise: — 

(^) Lectures and laboratory work on the chemistry of milk and 
its products, by Dr. Rothera. 

(^.^) Demonstrations and laboratory work in the practical 
bacteriology of the dairy and factory, by Dr. Bull. 

(c) Lectures on dairy farming in relation to the factory supplies, 
by Professor Cherry. 

The butter factory work will include lectures, demonstrations, and 
factory practice by Messrs. Archer and Carroll. 

The course will also include practical demonstrations in dairy farm 
ing, management of the herd, and handling of the milk at the Ceiitral 
Research Farm. Werribee. 

With regard to the practical W'ork to be undertaken, the drawing 
up of a time-table has been deferred until the Managers' Association 
was consulted, and the Association is asked to give special consideration 
to this matter in consultation with Messrs. Carroll, Senior Inspector 
Dairy Produce, and Archer, Senior Inspector of Dairies. 
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BEE-KEEPING IN VICTORIA. 

Bp F. li. Benline, Bee Ejcpert. 

(Continued from page 304.) 

XXVI.— THE HONEY FLORA OF VICTOKIA-«, 

CinnsLA.NU Box {Eiic/dppltia Boeislrmnii). 

(Fig. 23.) 

A tall tree ninniiig up to over 150 feet with a stem diameter of 3. to 
4 feet. The bark is rough on the tnuik at the ha.se, but smoother 
towards and on the branches. The leaves are mostly narrow lance- 
shaped, but variable in shape on the younger trees, they are generally 
dull green on both sides, the veins arc faint, rather far apart, the 
niarginnl vein removed from the edge of the loaf. Tlic leaves of young 
seedlings are roundish or egg-slinped, stalked and .scattered on the stem. 
The umbels arc feu'-howerod, and at the .slioulders of leaves; the buds 
are egg-shaped, with a pointed lid. The fruit i.s comparatively small, 
nearly hnlf-egg-shaped, with fii’o to si.v. rarely four cells, and a narrow 
rim. 

The wood is elose-grnined, brownish to yellowish-white in colour, 
and very durable ; it is used for piles, j'ailway sleepers, bridge-decking, 
waggon-frames. s])okes, felloes, and fence posts. 

This tree is in Vietorin confined to the eastern parts, occurring 
chiefly in the Bnirnsdale district. It is known by various local and 
confusing mimes, such a.s ho.x, bastard box. grey liox, and yellow box. 

Pollen i.s gntliered from the blo.ssom.s by bees, the fioivering occurring 
generallv in Fehnmry. Owing to ils (lowering eonciirreiitly with other 
cufalvfits in (he sntne hieniity, no da(a are .vet available of the amount 
iii'cL flic character of the honey obtained from it. 

The Giant Gum Tree. 

( /w/m/y/i/us ree/fieinK.) 

Fig. 24. 

This tree is closely allied to the Narrow-leaved Pepperiniiit {Eecali/p- 
tin mntiijtliihufi), it is known as Blackhntt, yiountain Ash, and even 
White Gum. In Victoria it occurs over a wide area in South and 
Western Gippslaiid together with Messmate (S. ob/iyiin), and Blue 
Gum f/f. ijlohuhis). 

It is tlie largest free in Australia, trees over 300 feet high being 
known in Victoria. It was formerly held to be of mncli greater height, 
as much as over 400 feet: authoritative measurements liave, however, 
since reduced it to soniewdiat over 300 feet. 

The following description is extracted and the illiistraiion (Fig. 24) 
taken from Mr. .[. H. Maiden’s Fori-ef Flora of .Xrir Sniilli Wales. 
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The mature leaves are laiice-sUaped to broad lance-shaped, thinning 
on both sides, usually thin in texture (but sometimes quite leather*like), 
veins slightly spreading, oil dots extremely numerous. A common 
method of recognisin'? A’. /Tf/imuK is to liold up a leaf to the light and 
to notice the fine oil dots which cover its surface, but this characteristic 
is possessed by tlie leaves of a few other species. 



Fig. 23. — Gippsland Box (I-.iirahiiilnH HiMsfoiiini. 


The juvenile leaves of young seedlings are broad. hmct-:dia])ed, am-l 
opposite, Imt soon become scattered on tiie stem and broad lance-shaped 
unequal-sided, pointed very like those of Messmate (A. o/d"/a") 
saplings. The bud.s are rounded to pointed conical in clusters uccurrin? 
singly or in pairs. The fruits are variable in size and shape, the st:dk 
of the cluster is often an inch long. 
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The bark is more or less fibrous in the under layers on tlie butt of 
the trunk. On the giant trees tliere is very often little of this barh, the 
upper portion resembling a Whit« Gum. On other trees of the same 
species the fibrous bark runs further up the trunk, and thus it follows 
that the same species may locally be called either a White Gum or a 
Blackbutt. 



Fig. 2h— The Giant Gum Tree (Kucobiiiftt.'^ rciniatif:, V.v.'M.'.. 


Tiie timber is pale coloured, very fissile (free in "rani) uiid therefore 
well adapted for jtalings, shingles, and fence rails; it is also extensively 
xsed for aaw-itiill purposes. 

As to the value of the Gian) Giim for bee-keeping purposes, nothing 
is known, as it occurs in districts where coininercial liee-keeping is not 
ye( carried on, and therefore no observations have been made as to the 
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amount and character of the honey, and whether it furnishes pollen 
for bees; but it is probable that in this respect it resembles the closely- 



Giant Forest Tree in Victoria. • 

Giant Gum Tree {Kucahjptus regnans), Xarhettoug, Vic, 


allied species E. amygdalina (Narrow-leaved Peppermint) and E. 
(Broad-leaved Peppermint). 
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The Narrow-i.eaved Peppekmiht {Eucalyptus ainyydatina). 

(Fig. 25.) 

Tiie peppermint eucalypt of Victoria, New South Wales, and Tas- 
mania, occurring in Victoria on the poorer soils, in the cooler districts. 
In some localities it i.s known as "Messmate,” from which, however, it is 



Fig. 25. — The Narrow-leaved Peppermint {Kuctthijiliis La'jl). 

very easily distinguished and in the company of which it often grows. 
Eucalyptus aniygdalina is the free front the Iciivcs of which most of 
the coinmoi'ci.al encalvpfiis oil is distilled. 

A tree usually sinall or innder.ite-sized, bill soiiietinies attaining 
consitlerable height, the hark is fibrous on tbe trunk and larger br.anchcs, 
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but iisiiaJl}' siuootli liigher up. It is grey or brownish-grey in colour, 
and not so fibrous as that of stringybark. 

The leaves are narrow, long lance-shaped, sharply pointed, rather 
thin; the veins arc fcAV and oblique, not prominent; usually the foliage 
is dense and drooping; the buds are short-pointed, generally very 
numerous in the umbels; the fruit small, with a fiat or slightly concave 
rim. 

The peppermints, of which there are. several, are readily distinguished 
from other euealypts by the strong peppermint odour of the leaves when 
bruiK'd. 

The wood is pale.-colonrcd (nearly white) when newly cut, but dries 
to a pale bro^ni, it often contains gum veins, is of inferior durability, 
but occasionally used for fence posts and shingles, and makes fair fnel. 

The narrow-leaved peppermint blossoms from October to December, 
practically eveiy year, and rather profusely, but it does not ap}:ieai' to be 
of much value to the beekeeper. In the writer’s experience of twelve 
years’ beekeeping in peppermint country it never yielded enough nectar 
or pollen to be noticeable in the hives, and the yields of peppermint 
honey sometimes roi)orted were jivobably obtained from other euealypts 
called peppermint in that locality. 

In the Beecliworlh district, however, it sometimes yields well. The 
honey is not first class, and candies quickly and very liard. 

The Bro.^d-leaveu Pepcermixt. 

( Ktn:<ihipiiu< ^//rr-v.) 

rig. 26. 

A tree of medium size, but. often flowering as a tall slinib, occurring 
ill Victoria chiefly in tlie Xorth-Eastern portion, and in a dwarfed state 
on part of the outer fringe of the Grampians. It closely resembles the 
Narrow-leaved Peppermint {E. ainijt/daUna), together with which it 
grows in some localities. Tlie leaves are generally broader Mian those of 
tlie latter; the chief distinguishing feature, however, is the sucker leaves, 
which are quite narrow in one and broad in the otlier, as will 
on reference to the illustrations (Pigs. 25 and 26). Generally speaking, 
the Broad-leaved is more aromatic than the NaiTOw-ieave<l Peppermint 
the odour different, though difficult to describe, and the fruits are 
usually larger. 

The leaves are broadly lance-shaped, nearly symmetrical, and usiially 
rather thick, the veins spreading and cons])icuous. The buds usually 
blunt, but not distinctly rounded. It is a profusely-flowering species, 
with clusters of eight to twelve and even more flowers. The fruits are 
sometimes nearly half-round, or more or less inclined to pear shape. 

The timber is pale-coloured, full of gum veins, and almost useless 
excepting for fuel. 

This tree is known also as Peppermint, Blue Peppermint, and in the 
North-East of this State as Messmate. 

As a honey-yielding tree it does not rank very higli ; like the Narrow- 
leaved Peppermint, it is so far reported as nectar producing only from 
the North-Eastern District. 
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The honey is somewhat paler than that of the Narrow leaved Pepper- 
mint, wln'eli, however, may he due to admixtures of honey from other 



Fig. 26. — The Broad-leaved Pe-penriDt Stiia;:?:-). 


sources. It candies quickly. No iiiforiuatiori is available as to whether 
it yields pollen for bees. 
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TOBACCO BEDS FOR BLUE MOULD. 

By Temple A. J. Smith, Tobacco l•'xpcrt. 

Make cold frame for beds by putting 6-iu. or 12-iii. hardwood 
boards on edge round the area selected, which sliould be a rich patch 
of sandy loam or well-drained soil of good quality. Form the beds 3 
feet wide, and any convenient length. A bed 3 feet wide and 10 feet 
long should provide plants sufficient for 2 acres, though careful growers 
generally sow two or three times this area to have a plentiful supply. 

A useful-sized plot for, say, 9 acres of plants would be 18 feet by 
30 feet. This makes a convenient size for five beds 30 feet long and 
3 feet wide, with paths of 1 foot in width between each bed. Canvas 
and cheese-cloth coverings also fit in well to frames of these dimensions. 

The soil should be worked to a depth of 4 inches, and brought into 
a very fine tilth, all roots and stones or rough material being 
removed during the process, as the seed, being very small, requires a 
fine seed-bed. 

Some growers believe in burning wood or litter of any description 
on the surface of the plot before working it up to destroy the larv® of 
insects, and also any seed of weeds in the soil, and the system is a 
good one. 

Where the disease known as “ Blue Mould is prevalent, the follow- 
ing treatment has proved highly beneficial: — 

After the beds have been worked in the manner described, the sur- 
face soil to a depth of 3 inches should be turned back, and 1 lb. of 
unslacked lime spread on the bottem to each square foot of surface. 

Oil the lime \ oz. of carbolic acid crystals to each square foot should 
be sprinkled, and the soil replaced on top of the lime and crystals. 

The bed must then be watered with a solution containing 1 lb. of 
carbonate of potash and 1 oz. of hluesloiie dissolved in 40 gallons of 
water, this amount sufficing for 30 feet of beds. 

The bed should immediately after watering be closely covered with 
old bags, tarpaulins, or any material that will keep the heat and fqjnes 
in the soil. 

The effect of tlie mixture is to thoroughly fumigate the soil to a 
depth of 4 inches, killing all fungoid germs and insect larvce. A con- 
siderable beat is generated owing to the action of the lime, acid, and 
water. As soon as the bed cools down, the soil should be thoroughly 
mixed with the lime, and sown before it has become actually cold. 

The seed should be mixed with dry sand or powdered ashes, and sown 
on the surface of the beds at the rate of 1 oz. of seed to every 50 square 
yards. This is fairly heavy seeding, and with good heavy seed half this 
amount is often sufficient. The seed having been sown on the surface, 
and pressed into the soil with a board, or lightly hruslied in with a soft 
broom, the beds should then be covered with cheese-cloth or light open 
hessian, which is stretched across the top of the frame of hardwood, and 
prevented from sagging on to the soil by the insertion of pegs every 6 
feet, or battens placed across the frame about the same distance apart. 

The beds should be kept moist, but not wet, especially during the 
early stages of growth, and watered with a light rose, or sprinkler, so as 
not to wash the seed off the beds into the paths. 
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Before transplanting, the plants should be hardened by exposing 
theru to the sun by turning back the cloth covering for an hour or two 
each cl3,y for three or four days. This is best done in the mornings 
before the sun gets too much power, especially for the first time or two. 

Weeds should be kept out of the beds, and if the plants come too 
thickly they should be weeded out, the intention being to allow each 
one as nearly as possible a s<iuare inch in which to develop. 

Tlie system advocated has proved so satisfactory during the two 
years’ trial given that it can be safely recommended as a great preven- 
tive if not a cure, for blue mould ; beds so treated not only were free 
from the disease, hut were not affected by insects, and the plants grew 
quicker and better, while all the beds round them died off and were 
failures. 

There can be no doubt that tlie addition of lime to the soil is bene- 
ficial, also the potash, both of which are essential for successful tobacco 
growing. 

The covering of the beds with clieese-cloth is also a great improve- 
ment on the old open-bed system. Less watering is required, and a more 
regular temperature preserved, danger from frost is avoided, and moths 
and other insect pests kept out. 

A further advantage in growing plants under a cold frame exists 
in the fact that, should mould appear, the temperature under the cover- 
ing can be raised to 80 or 90 degrees F. by using hurricane lanterns, 
which has the effect of preventing the spread of the disease.^ Care must 
be taken not to raise the heat over 90 degrees F., or the plants will 
scald, and anything over 80 degrees F. is sufficient to kill the spores of 
the disease. 

The whole cost of this treatment is very slight, and less labour is 
required to w’eed and prepare beds, as a lesser area is sufficient. The 
hardwood boards will last for many years, but the cloth covering will 
require, t.o be renewed every second season. 

The same site ran also be used for many years, and will even improve 
under good managemenl, wliicb means rational manuring with farm 
manure and artificial fertilizers. 


SOIL TEMPEll.\TURE. 

AN IMPORTANT FACTOR IN SCIENTIFIC AGRICULTURE. 

Bif L. H. Pnichanh /*. Agr. Sc. Field Officer. 

The successful propagation of plant life depends upon ninny favor- 
able conditions being pre.stuit in the soil, and by no means least among 
those is soil te^nperatuve. 

Before tlie vital jirocesses involved in growth become active a cer- 
• iun tcmperatui'e is neri‘ssarv, which, according to mo.st aiitliorities, 
lies between -10® F, aiid 45*^ F. for the plants comprising 'the ordinary 
farm crops, while it is generally accepted that a temperature of 41'^ F. 
IS necessary for the beginning of vegetative growth. 

f^oil temperature Is one of the essential limiting factors of plant 
growth; it affects three important functions in the soil, e.g., the bio- 
Icgical, elieinical, and physical functions. 
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The biological function comprises — 

Germinafion. 

Maximum growtli of the plant. 

Ofimotic absorption of moisture by the roots. 

The chemical function coinprises-- 

Tbe acceleration of all clieraicnl actions. 

Tlie solvent action of water. 

Osmotic pressure; a rise of temperature increases tlie osinofic 
pressure. 

Formation of nitrates; favoured by beat. 

Tlie ■weathering of rocbs. 

necomposition of organic matter. 

The pbY.sical fund ion coin])ri.ses — 

The movement of soil inoisnire ns itilhuMiced by changes in 
tem]>orature. 

The movement of the air. 

T)isintegvalio!i of rocks; expansion and contraction due to 
changes in temperature. 

The connexion ln’twcen soil tcm[*erature and vital ]>ro<*esscs is most 
apparent in the cast' of “ gorminatioiiT for which not only i.s a certain 
niiiiiuuim iciiipcrulnve necessary, but for several degrees above this 
niiniioum germination may be so slow and irregular that the young 
plant is liable to perish while remaining in such a critical eondilion. 
That is to say. there is also a certain optiimmi remperarure, generally 
several degrees above the minimum tcmperfiture, at which germination 
will take place Jiiost favorably, ami at whicit tcmperatuiv the subs<^ 
qiienr vital ])roce<>es will proceed to form a healthy jdaiir. 

The following table, as compiled by A. D. Hull in T/o* Soil, p. 125, 
shows llie range of teni])eratiire for Ihe germination of various cnllivated 
plants ; 

Tk.MPKK.\TIKKS of (iKCMINATlOX. 



Minimum. 

0(iiimtim. 


WTienl 

32 41 

77 8M 

88 110' 

Bariev 

40 

77 8S 

loo- 1 III- 

Oat^ . , 

32 41 


SO -lot)- 

Pc-ase 

:t.s -41 


.. 

Bt’an> 

49 

9! 

11.7 

Maize 

49 

91 

117- 

Cucumber. Mi'lon. iVc. .. 

fio" or 

88 -99- 

110' '-120" 


“ The practical bearing of tlie.se figures is obvious. It is iieeessury 
To sow some seeds, like the nndon, in heat, and lo defer the axwling of 
other crops, like, maize, until the ground has acquired not f)iily tlic 
temperature necessary for germination, but one that will insure a 
subs(:'queut rapid growth of the seedling pbmt.” 



401 


10 July, 1015.] Snil Temperature. 


It is well known to-day the important part played by .soil bacteria 
in the nutrition of crops, and it is a point of .some significance that 
Ihe beneficial bacteria are active within about tlie same limits of tem- 
Hcrature as have been indicated above for the higher plants. The 
nitrification bacteria, for exam])lc, cease their work lielow 41° F. and 
above 130° F., their period of greatest acfivitv occurring when the 
soil temperature registers about 09° F. 



t.HNTKAL iv’e-inAKCH ^Station 


Hie li[)i>ort<‘infi‘ of soil tciiiprnituro in llii' initial stages of the 
powfh oi })liiius has Uvn fhvell upon, hnl the ]>laut, onee hnnly estab- 
Hieii, is suhji'cl to a good deal of inodifieatioii from ibis soiiree also. 
li(‘ osinolie absorption of water by the roots of a plant is controlled 
'> t le teFn|)era(ur(‘ of tim soil, and it may liai>peii that the toiiiperalure 
Hie .soil becomes so low as to temporarily siis^iend the absorption of 
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water by the roots, while the aerial portion of the plant still continues 
to transpire water in a favorable atmosphere. If such be the case, the 
plant wilts, and if the action extends over any length of time, disruption 
nf the cells takes place and the plant is killed. This is generally what 
happens to plants during a frost. It is not the actual cold which affects 
the plants, but the drying-ont process which a low soil temperature 
produces. In such a case any protection to the plants, such as that 
afforded by a covering of straw, dead leaves, &e., will prevent the 
destruction of the plants; not, as is popularly supposed, by the plants 
being kept so inucli wanner, but simply that the evaporation from the 
plants is reduced to a nfiinimiim. 

Sources of Soil Temperature. 

Farm soil iweivcs its heat from four sources, c.g., from — 

(1) Direct radiation from the sun. 

(2) Precipitation or condensation of aqueous vapor. 

(3) Tnlerior of earth, hy conduction. 

(4) Decomposition of organic matter. 

The heat derived from tlie last three sources— the first two of which 
are entirely beyond the control of man — is very small in comparison' 
with the heat derived from tlie first and greatest source, e.y., the direct 
radiation of the sun. 

The only source to he practically under the control of man is that 
mentioned last, and here, again, tlie source of heat may be derived 
as the result of two operations, c.g .: — 

(a) The decomposition of vegetative matter, as occurs in the 
familiar practice of green manuring. 

(h) The decomposition of stable manure w^hen applied to the 
soil ill considerable quantities. 

Jv’.B, — Iforse manure raises temperature most. 

('’ow manure raises temperature intermediate. 

Sheep manure raises temperature least. 

While these latter sources of heat have, been mentioned more from 
the interesting than the utilitarian aspect, it may he again slated that 
the main source of soil heat is that derived from the radiant energy 
of the sun. It has been calculated by Langley jhal the radiant enerjjy 
received by an average seed bed of 4 to 5 inches in doptli, if wholly 
absorbed, is sufficient to raise the temperature of that seed bed as much 
as 90° F. in an hour. The sun’s rays, however, are not wholly absorbed 
by the soil, being reflected in varying degrees, according to the nature 
and colour of the soil. Dark-coloured soils absorb more tlian light- 
coloured soils, and well-tilled^ surfaces relaiii their ■warmth near the 
surface, whereas the heat is conducted to tho lower layers beneath an 
unworked soil surface. 


• When fi soil is caltivatel. t.hf, arna of its siirfaw OTpos"!! is hy f.-ir unitor tli.m thrit of an 
imlisturhed soil, ant], of ntHJ’ssitv. Iht? amount of evaporation from tlic form r i? c-potor than tmin flu 
lattor. A« a ros'ult of thisdiff Tfince in evapera'ion, the tcmpRratim; t»f culfivatod ^oil do' s iiof rise at 
thp hoeinnins a? hiith as that in uncnltivatcd soil. As soon, however as a dry mulch is formoii on the 
cultiv.ited soil its loss of moisture hy evaporation Is reduced considerably, while the* nss frrm the iimlis- 
turbed soil is still larvc. and conaeriucnf ly 'ts rise of temperature is Rmall. On the other h.ind, the 
that U mt exnculed on tho cvapiration of wat«r is r.apHly conluotod downwards in the Cfse nf 
uncultivated soil, while with the cultivated soil only part U conducted down and the romalnucr 
radiated. 
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There are many other factors at work in Nature tending to reduce 
soil temperature, but these factors will not admit of being discussed 
hevp. 

Thus it will he seen that the subject of soil temperature is a most 
complex problem, and in order to arrive at conclusions which are at 
al] definite it must be investigated from many stand-points, and, as far 
as possible, under both natural and controlled eonditiou-s. 

With the object of demonstrating and studying the diurnal varia- 
tions in soil temperature, and iu what relation these variations stand 
(0 varying depths of soil, an interesting set nf observations, embodying 



tkily readings of maximum and minimum thermometers is being car- 
ried out at tiie Central Uescarc}! Station, Werribee. Iu the uortbern 
face of a specially-eoustructcd pit a maxiumm and a miniminn ther- 
inoineler have been placed horizontally at each of four dci)tlis in the 
natural soil, e.g., ni depths of 1 inch, 6 inches, 12 inches, and 2-i inches, 
i’espectivel 3 ’, from the surface of the soil. The construction of the 
tbermomeicr receptacles and soil pit is such that the eileets of any 
external atiiiosphcric teiuperatiiiv on the readings of the soil ther- 
aiometers have been re<ln(\ed to a minimum, so lliat the temperatures 
recorded by the thenuniiieters represent tlie actual soil temperatures 
at the above depths. The readings are taken at 9 a.m, every day 
througho\»t the year, and earcfullv recorded on a special temperature 
card. 

Wlien the means of the maximum and minimum tcm{)eratu:o for each 
^epth are plotted in the form of graphs, many interesting and important 
ketors are brought to light. By reference to Fig, 1 it will be seen tbat 
tliB I'inch graph is a series of variations which oscillate from day to 
day, and clearly illustrates the wide ranges of temperature to which the 
surface soil is exposed. 

It will also be noticed that, as the. depth increases, the temperature 
variations diminish iu amplitude. Even at the 24-ineb depth the daily 
variations are practically negligible, the 24-inch graph being represented 
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by a gradual rise or fall. Another point of interest is that each curve 
cuts each other eun’e at least twice during the year ; for a certain period 
the upper layer of soil is giving, and for the remainder of the year is 
receiving, heat from the layer ahove or below. Tii the warm months of 
the year the 1-inch curve occupies a position above the other curves, but 


<1* /’owith ui 



Fig. 2- 'lrASsriH,AiieN a Lv’Ai'OIAI kv Cv'RVts. 

during the cold period of the year the positions are entiridy reversed, 
the layers of soil furthest removed from the surface registering (be 
higher temperatures. 

As has already been mentioned, vegetative growth is dormant bclu'^' 
41 deg. F., and by reference to Fig. 1 it will be seen that the temperature 
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,,f the 1-iiieli soil layer fell below the 41 deg. F. only onee during the 
hole year, and then lor a very short period, e.<j., tlu fe days — ‘21st to 23rd 
.Jiilv inclusive. From this data it would be safe to infer that vegetative 
nvo'ft th as far as the Werribee soil was concerned was never at a stand- 
ojll at any period of the year, for by the period mentioned — 21st to 23rd 
|,,ly — all winter crojis were firmly established with their roots in the 
,],.ej)er layers of soil where the temperature was more congenial. 

This assumption is confirmed by reference, to Fig. 2, which illustrates 
in graphic form the “Transpiration and evaporation” curves of wheal, 
i),qts barles’, and Inccrnc plants growing in close, [)roximity to the soil 
p.mperature pit, and under comparatively identical soil tomperatuj'c 
conditions. The curves show no deeddod break in contimiity, which 
would he indicative of a check in growth at any .stage in their growing 
period, .\untlier point of interest in reference to Fig. 1 is that the 
itifi'ea,se of tem])eralnre from spring to summer is more ra])id than the 
deereii.^e from antnmn to winter, as is exemplified by the relative steep- 
ness of the ctirve.s. 

These few soil temperature observations have brought lo light many 
points of interest, and as more data is made available by the pursuance 
of these records over a number of years, more definite conclusions will 
Become available to extend our scope of a suliject wliicli, besides being 
very complex, has an important bearing on vegetative growth. 


RETURN OF LIVE STOCK IN VICTORIA, MARCH, 1915. 


Districts. 



l);iirv C'.nvs 
(milkin',! 
anti 'ItyK 

Ollier 

C.iftle. 

Tt.tal, 

Slicep. 


(VlUlTll 


118.402 

122.310 

100,100 

228.500 

1. .280.008 

41.175 




3<).2{h; 

48.243 

87..)3<» 

1,0011.401 

11,786 

We-^tf'vn 


87, UW 

10r>,404 

102..V,10 

328,084 

4.020.120 

00.870 

Wiminoro 



10.7')7 

21,301 

41.118 

i .550..50() 

7.3()5 

MiilWo 


42.847 

n.r)02 

14,717 

2V).2lO 

404 13.-) 

7.211 

Xtirtlicrn 


1(j2,074 

02.274 

03.0i»8 

125,072 

1.3.5.5.410 

25.7.50 

Xorth-Kasturn 


47..715 

.“1.130 

110.005 

171,011 

1,044.310 

20.305 

(^ippsland . . 


, r>!».r)7.) 

138,748 

2I5..321 

354.0<)0 

1 ..380.085 

08, 63.5 

Ttifiil M;(rc-h. 



010.517 

752.025 

l.3i;2.542 

12.051.085 

243,196 




0,50.080 

872,473 

1,528.5.5.3 

12.113,082 

221,277 

Tnrrcdisse 

IV-crt'asp 


10,278 

4.5,503 

120.448 

100,011 

i til .00 7 

21.919 


Oflice n[ thi^ (tdvornnicnt .Statist, 
.MflWornp, 17th May, tStl.a. 


A. Jl. I.AUOHTOX, 

(^ivornmoTit StaVifiit. 
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COST OF PRODUCTION OF FIELD CROPS. 

I.— WHEAT. 

By JI . C. WihoKy Manai/rr Central Research Farm^ and A. J. Whelan 
Field Officer, Werribee. 

During the late autumn mouths of 1914 it was decided by the Depart- 
ment of Agriculture to put under wheat a field of 345 acres acquired qu 
lease from the Closer Settlement Board, and to record exactly the total 
cost of production. 

Operations commenced on 20th June, 1914. 

Previous History of the Land. 

Before taking over the lease of this land in June, 1914, grazing had 
been practised for a period of six years, leases being granted from time 
to time by the Closer Settlement Board to graziers. 

By local information gatiiercd it has been ascertained that this land 
carried six cereal crops during the years 1899-1908, many of which 
during the later years of this ]*eriod being taken consecutively. 



Ploughing with Stump-juiop Plough, Eesearch Farm, Werribee. 


The Soil, 

The soil is very patchy, varying from stiff red clay loam to light grey 
Icam, with occasional low black beds of soil, badly drained. Of this 
latter soil there is about 2 acres only. The subsoil is near the surface, 
and, although the ploughing was only 4 inches deep, the clay subsoil 
was brought up by the implements in places. This subsoil varies from 
yellow, tenacious clay to permeable, red clay loam of basaltic formation 
Its valuation should be ^8 per acre. 

Natural Grasses, Herbage, Pest Weeds, &c. 

As this paddock has not been cropped for the past six years, the 
natural native pasture was good and established. The pest weeds were 
hardly noticeable. 

Because of the constant grazing practised, the annuals have become 
90 scarce that they could be noticed only in patches, this condition 
favouring the perennial native root-grasses, and encouraged their pre- 
dominance in the pasture. 
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Preliminary Work. 

A start was made on 20th June, 1914. Owing to the distance 
of this land from the farm buildings (some 3 miles), the erec- 
tion of rougii camping conveniences for men and horses was undertaken 
before the ploughing, at a coat of £4 11s. 6d. This work included sink* 
i]ig a small water-hole, erection of some 4 chains of fencing, feeding 
arrangements for horses, and the shifting of a 12-ft. x 15-ft. iron hut 
for the men from tlie farm horaest-ead. 

Fallowing. 

On the 26th of June, 1914, two four-furrow ploughs were started 
(one disc and one mould-hoard), with six horses in each, ploughing to a 
depth of 4 inches. The weather was favorable, and six working days a 
week were realized, the horses being actually in the ploughs for about 

hours a day during the greater part of the ploughing season. 

The condition of the soil was very good at the outset of operations, 
but as the work progressed, rain being scarce in the late winter months, 
some difficulty was experienced in maintaining the requisite tilth, and 
owing to the scarcity of these winter rains it was decided to follow the 
ploughs with a heavy doable harrowing, keeping the work well in hand. 
These fallowing operations were completed on 3rd September. 

Summer Working of Fallows. 

During the period 24tli September to 12th December, 1014, the whole 
of the area was again double harrowed, and during 28tli November, 
1914, to 26th January, 1015, a spike rolling and harrow attached behind 
was undertaken. After tlie roller came the spring-tooth cultivator till- 
ing to a depth of 3^ inches from 26th December to 27th February, 1915. 
The condition of the soil after this last working being considered satis- 
factory, a cessation of the work was allowed until .seeding commenoed 
on 17th April. 

Seeding Operations. 

The wliole of the land was harrowed with heavy harrows immediately 
before and after the drills, and the seeding operations, which were 
favoured with ideal weather conditions, occupied from 17th April to 3rd 
liay, Two seventecn-hoe disc drills and two sets of six harrows each 
were used. On the whole, a very excellent germination resulted; 1.72 
inches of rain fell the week before the seeding started, and 2 inches the 
week after completion. These rains were very seasonable. The 1-T2 points 
which fell previous to seeding came steadily, and soaked well into the 
ground, while the 2 inches which were recorded immediately after seed- 
ing was distributed over a period of eight days, thus insuring a very 
excellent germination. At the date of this report a very even crop is 
to be seen, consisting of twelve separate varieties of pure seed wheat to 
be marketed as seed next ^ason. The varieties sown are: — Federation, 
Yandilla King, Marshall’s No. 3, Penny, College Eclipse, Warden, 
Dart’s Imperial, Commonwealth, Currawa, King’s Early. Hugenot, and 
Zealand Blue. These are represenf ative varieties of the best known 
Australian wheats. 

The following tables will show the total cost of cultivation and seed- 
Table No. 1 for present year, table No. 2 for years of normal 
fodder values: — 
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Notes on Table No. I. 

Points of Interest to Farmers. 

In siibniitfiiig ihe foregoing table, the exact costs have been recorded 
ciuring the dates of each operation. 

Market Values of Fodders. 

It will be noticed that actual values on the farm of all horse feed 
used liave been charged in accordance with the varied fluctuations of 
tlie market during the present season. The molasses used is the onl}’ 
exception to this rule. Beet sugar molasses was purchased in bulk two 
vears ago, and as varying market values of this food are liard to deter- 
mine, we have, therefore, charged molasses at <£1 10s. per ton. The 
prices cf chaff ranged from £2 10s. to £9 per ton, and crushed oat 
sfconds from 2s. to 5s. per bushel during the period 26th June, 1914, 
ii) 3rd May, 1015. 



Summer Cultivation of Fallow. 


K.vrioN Fed to Houses. 

A perusal oi Table Xo. 1 will show that the horses consnined — 

38 lbs. eaten chaff / . 

7 lb. cniblied oat seconds ' ' 

during ploughing and immediate liarrowing operatiuus, from ‘26tli June 
to 3rd September. 1914. Tlie value ou the farm of this oaten chaff and 
‘'Ju>lied oat seconds was 50s. per ton and 2s. per bushel respectively, 
flus ration worked out at Is. 2^d. per horse per day. 

In calculating tlie cost of each separate cultivation, the horse feed 
Consumed during the davs tliat the liorscs were idle (Sundays. and holi 
days) b;is Ireeii charged to the operation as well as the feed used during 
the working davs. 

Jims it will be seen that in the jilougliiiig season forty-six working 
diiys ami eight idle days, totalling 54 in all, liave been charged for in 
calculating the cost of ploughing. The same a])plies in every case tlial 
days were lost tlirougli wet weather, Sundays, and holidays. 
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Value of Lucerne Chaff in Ration. 

A change of food was given during the rest of the cultivation and 
seeding operations, and the average ration fed to each horse during the 
dates 24th September, 1914, to 3rd May, 1915, was— 

Oaten and lucerne chall, mixed in equal proportions, 31 lbs. 
Crushed oat seconds, 2| lbs. 

Beet-sugar molasses, 2 lbs. 

This, then, is a comparatively clieaper ration than tlie first ration fed 
of 38 lbs. oaten chaff and 7 lbs. cruslied oat seconds, and apparently the 
horses did as well in each case. These rations represent the actual food 
that the horses ate, and they were given as much as they would eat four 
times a day. 

Varying Costs of Rations. 

A great difference will b© noticed in the cost of the ration per horse 
varying with the market value of the fodder consumed. During 24ih 
Septeinber-iifch October, 1914, with oaten and lucerne chaff mixed at 
£3 10s. per ton, crushed oat seconds at 2s. 3d. per bushel, and molasses 
at 3Us. per ton the horses only cost to feed is. Ijd. each per day, while 
seven months later, with chaff valued at £9 per ton, crushed oats at 53. 
per bushel, and molasses at 30s. per ton, the cost of the ration was 
2s. lOd. per horse per day. 

The Separate Cultivations. 

Ploughing, four indies deep, at the average rate of acres per day, 
was completed this season at a cost of 5s. 3 4-5d. per acre. This 
average was maintained after calculating in the four working days lost as 
holidays and wet weather. One four-furrow stunip*jump mouldboard 
plow and one four-furrow disc plow each took part in the fallowing, 
There seemed to he little difference in the comparative efficiency of those 
two implements. The cost of maintenance of the plougli shares on the 
mouldboard plough was greater than the wear and tear in the case of 
the disc plough, but the area covered in the case of the former was 
slightly in excess of the work done by the latter, owing to the 4 inches 
extra width covered by the mouldboard plough. The quality of the 
work and the lightness of draught with these plouglia seemed this season 
to share equal honours. 

Harrowing was done with a team of six liorses attached to a set of 
six heavy harrows at the rate of from 23 to 26^ acres per day, and at a 
cost ranging from 9d. to Is. 3 3-5d. per acre — 9d. when the horse feed was 
cheap and Is. 3-35d. per acre wlien the price of fodder was dear. 

C nUirniion was done with a 7-ft. cultivator (Massey Harris spring 
tooth) to a depth of 3i inches at 2s. 9d. per acre, with chaff at £7 per 
ton and crushed oat seconds at 4s. per bushel. The average area covered 
per day was approximately 8 acres. 

Drilli.ng. 

Two 17-hoe disc drills were used and averaged .15 acres per day, at a 
cost of Is. 5 2-5d. per acre, with chaff at £9 per ton and oats at 5s. per 
bushel. 

Tilth of Land. 

After these ten cultural operations the land was left in an excellent 
condition ; the whole were absolutely nece^ary probably because of the 



lO Ju].Y, \915.] CoH of i:*rrnhir.lion of Field Crops. 


411 


drv season experienced during fallowing, and the comparative virgin 
nature of the land. 

Sinking Pund Interest, Oil, and Repairs. 

Fifteen per cent. Sinking Fund and interest have been calculated 
and allowed on the total capital value of the whole of the implements 
and horses used on each cultivation. The cost of shares, repairs, and 
oils have also been allowed for. 

Seed, Manure, Rent, and Temhohary Improvements. 

The price of seed wheat has been charged at 9s. per bushel, 62 lbs. 
per acre on the average being shown. 

Superphosphate 36-38 per cent. Sol. was applied at the rate of 
107 lbs. per acre. Value, M 5s. per ton. 



Sowing the Seed with a Disc Drill, Research Farm, Werrihee. 


The rent on l!ie land is £207, and the teinjiorary improvements 
erected at the outset of the work. £4 11s. 6d., have been held over from 
the total cost until the balance-sheet is prepared after the completion of 
the harvesting of this field. 

Costs. 

The cost, then, aftAir allowing for cultivation, seed, and manure, 
■^1 10s. 2|d. |>er aime, and the total cost of the 345 acres sown this 
season, is £520 13s. lOid. 


Notes on Table No. 2. 

This table has been calculated to show the cost that would be in- 
curred in years of normal fodder and seed values. All other calculations 
taken from table No. 1. and based on the facts gathered from the 
held of 345 acres sown this season. 
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Normal Fodder Values. 

Oaten chaff has been valued at £2 15s. per ton on the farm, exclusive 
ot' bags. 

Oaten'and lucerne chaJT mixed has been valued at £3 per ton on the 
tarni, exclusive of bags. 

Crushed oat seconds has been valued at Is. 9d. per bushel on farm, 
viliile beet sugar molasses has been valued at £l 10s. per ton on farm 
throughout the fallowing, cultivation, and seeding operations. 

Graded seed wlieat sown is valued at 5s. 6d. per bushel, and super- 
jtliosphatft at £4 5s. per ton. 

The cultural operations, with these average prices of food, have been 
worked out at: — 

d. 

5 4 per acre ior Vloiufhhi<i 

0 Si per acre for flanowinf/. 

1 10.\ per acre for ('uUiration. 

0 11 per acre for Drdliun. 

If, however, a damper fallowing season had been experienced the 
ten cultural operations which were necessary to ensure good tilth this 
■season would not have, all been necessary, but the days lost tlirougl^ wet 
t'(uiditions would probably have been increased during the ploughing 
season, and thereby add to tlie spenrate costs of the cultivations iieces- 
'arv under tlicse alt-sred conditions. 

Costs with Fodder at Standard Valves 

With these standard values, then, the cost has worked out at 
3s. 4.'.d. per acre, and the total cost of the 345 acres at end of 
seeding sliows an c.xpendihire (if ,£403 3s. 4d., or 6s. 9'jhl. less j^er 
acre than it has cost during the firtscnf ss'iKiii with fodder values very 
higlu 


BAYONET GRASS, ETC. 

While in the llenalla district this week I was much ijiipressed by 
the value of the plant known by various names in difi'erent districts as 
hayonet grass, swoj-d grass, and s])ear grass, for fodder piirposcvs. 

Ill its naiural state stock will not eat it. but when grubbed out beiuw 
the hulbs they will thrive upen tiie lower portions, and both cattle and 
sheep are. being fed in tliis way in large unmbers at present, while, at 
the same time, the grass is being cleared out. 

Some farmers state that their stock thrive better on this fodder than 
"'hen hand fed on hay, chall, &e. 

riiere are many thousands of aeres on which this plant grows, and 
there must be liundreds of men who do not know its value, and w’ho 
diould be glad to hear that it can be put to such a useful purjinse. and 
ttay be the means of saving hundreds of cattle and sheep during the next 
three inonths. — |Temi'LE A. J. Smith, (’hief Field OfTicer, Agricultural 
department. ] 
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ECONOMICAL FEEDING OF STOCK. 

FACTS IN FEEDING HORSES. 

Hy J . ir. Vatrr.^ofif Jt.Sc.^ Ph. 1). (Professor of Agricitfture, Umvt'rsity 
of Western Australia). 

A horse requires food if it is not working; this food may he con- 
sidered as maintenance. If it is working it requires food in excess 
of this, and the excess may be considered as fuel. If a steam-engine is 
to do a certain amount of work it requires a certain amount of fuel, 
and the same is true of a horse. A steam-engine can use only about 
7 per cent, of the energy contained in the fuel, whilst a horse can use 
31 per cent. The fuel of the engine is wood or coal, and the fuel of 
the horse is the digested, assimilated food. Various tilings have to 
be looked to in a food, viz.: — 

(1) Composition. 

(2) Digestibility. 

(3) Energy spent in digesting it. 

Composition. 

Green foods contain about 75 per cent, of water, and this leaves less 
room for the nutritive materials or dry matter in a ton of food. If 
well made, tlie dry matter in bay is as good as in the green material, 
and there is from tliree to four times more in a ton of it. The useful 
materials in the dry matter are the proteins, fats, and carbo-hydrates, 
all of which are available as animal fuels. The cereal grains supply 
much carbo-hydrates (starch, &c.), as also do beans and peas, but the 
latter are much richer in proteins. Oats and maize contain 5 or 6 per 
cent, of fats, while wheat and barley contain very little. As food to 
a horse, proteins are IJ times better fuel than starch, and fats are nearly 
'1\ times better. Foods always contain fibre, and whilst herbivorous 
animals, like the horse, require some fibre, an excess diminishes the 
value of the food. Tlie proteins, fats, and carbo-hydrates of foods are 
each of them groups of substances, and cliemical analysis should be 
used only to compare foods of the same class. It is wrong to compare, 
say, lucerne hay with maize on the basis of its analysis, because in 
lucerne the fats and carbo-hydrate groups are diRerently made up and 
siiow a wide difference in their digestibility. 

Digestibility. 

Concentrated foods like grain and cakes are more thoroughly digested 
than coarse fodders like bran, hay, or straw. From careful experiments 
it has been found that a certain percentage only of each constituent of 
each food is digested, and wliat is not digested is of no use. Of wheat 
and maize almost 90 per cent, is digested; of linseed cake, 80 per cent.: 
oats, 70 per cent.; bran and lucerne, GO per cent.; and wheat straw, 
about 40 per cent. The digestibility of hay is seriously injured by 
ripening before cutting, in some cases being reduced from 65 per cent 
to 48 per cent. According to recent investigations at the Koseworthv 
(S.A.) College by Professor Perkins, the best time to cut wheateii bav 
is three weeks after full bloom, when the grain is about to leave the 
milky stage and become doughy, but so-ne farmers tlntik this is too late. 
Knowing the composition of any food, and the digestibility of its 
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various constituents, the percentage of digestible proteins, fats, and 
carbo-hydrates which it contains can be easily calculated. 

Energy Expended in Digestion. 

Until quite recently it was believed that when one had found the 
percentage of digestible constituents in a food, the information as to 
its value was complete. This is wrong, and another very important item 
must be considered, A deduction must always be made from the value 
of the food digested on account of the energy which is spent in effecting 
tlie digestion. The amount to be so deducted depends upon the class 
of foods, lb is greatest witli the fibrous or coarse fodders. Thus, with 
maize or wheat, about 10 per cent, of the energy of the food digested 
is spent in digesting it; with linseed cake. 18 per cent.; oats, 20 per 
oeut.; bran, 23 per cent.; lucerne hay, 48 per cent.; and poor wheat 
straw, 168 per cent. An animal restricted to straw of that class would 
obviously die. The energy spent on digestion, being spent inside the 
animal, will help to maintain its temperature, but it cannot be used 
again to pull a plough or a dray. The value of a horse feed, therefore, 
depends upou the amount of digested fuel, but minus the fuel spent in 
digesting the digested fuel. This is the net amount available for doing 
work. Considered in this way, 100 lbs. of maize, 106 lbs, of wheat, 
113 lbs. of linseed cake, 144 lbs. of oats, 166 lbs. of bran, 288 lbs. of 
lucerne hay, have each of them the s-anie value in enabling a horse to 
perform work. 

The food required to keep an idle horse living is often termed its 
maintenance diet. Fibrous foods, are all right for a maintenance diet, 
as the energy spent in digesting them helps to keep up the body tem- 
perature. About 10 lbs. daily of good lucerne hay and 5 lbs. of straw 
can keep a horse of 1,100 lbs. at constant weight under favorable con- 
ditions. If put to work, however, the ration must be immediately im- 
proved by an addition of cheaply digested foods which offer a big 
surplus of energy after their own digestion is accomplished. Straw, 
lucerne, and bran are thus cheap maintenance foods, but are not cheap 
foods for topping up the maintenance diet when a horse is required 
to do work, 

Amount of Food. 

Work is measured by foot-pounds. At ordinary work a horse does 
about ten million fool-pounds ])er day, and at hard work fifteen million 
foot-pounds. One pound of digested assimilated starch, or its equivalent, 
supplies energy for nearly one and three-quarter million font-pounds, and 
thus for ordinary work about 6 lbs. of digested assimilated starch or its 
equivalent, and for hard work 9.1 lbs. are required. The latter could be 
supplied by 17 lbs. of oats, or 13 lbs. of an equal mixture of oats and 
maize, or 19 lbs. of an equal mixture of oats and bran. Tliese foods will 
he in addition to the hay and large foods required for maintenance. 

Albuminoid R.^rios. 

The chief thing to attend to in a labour ration is to supply sufficient 
'digested food in the form of starch or its equivalent. It is now known 
that work does not require a ration rich in protein (albuminoids). 

Albuminoid ratio" means the ratio of the digested proteins to the 
^ig^slcd non-proteins in the food reckoned as starch. A ratio of 1 t 7 
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would be ample for draught horses, and a diet of oats and good hay 
is easily within the limit. A ration containing all its grain, as maize, 
would be risky, if the hay were poor, and the addition of raolasse? 
would make it worse. With these exceptions it is unnecessary to 
trouble about an “ albuminoid ratio." Fast horses require a rather 
higher projmrtioii of albuminoids (proteins) than draughts, and for these 
maize should only be used in small quantities. 

Mixing Food. 

The proteins of each kind of plants are built up of certain simplex 
bodies called amino-acids, just as a house is built up of bricks. It is 
always safer, and usually more economical, in feeding farm stuck to use 
a mixture of foods derived from different plants. By doing so, a lack, 
cr deficiency, of some of these simpler bodies in the prnleiiis of one 
plant may be made up by a surplus in the proteins of another. On this 
account bran or wheat go better with oaten than wilh wheaten hay, 
and maize goes well with either. Taken by themselves, oats make 
tile best corn for horses, but not the most economical. The following 

Daily Rations 

are suggested in the latest issue of the Joiinud of the llaurd of .\tjrl 
vAdlnrc (England), and inav be reproduced: — (»■/) Draught horses: 
Ration 1, 18 lbs. of hay, 14 lbs. of oats, cost Is. 8d. ; ration 2, 18 lbs. oi 
hay. 6 lbs. dried grains, 2 lbs. pollard, 4 lbs. bran, 2 lbs. maize, cost 
Is. 2d. {h) Light-legged horses: Ration 1, 10 lbs. hay. 16 lbs. oats, 
cost Is. 7d. ; ration 2, 10 lbs. hay. 6 lbs. oats, 2 lbs. beans. 0 lbs. dried 
grains, 2 lbs. bran, cost Is. 8d. Smaller horses require less The hav 
referred to in these tables is presumably grass or clover hav. but the 
difference between that and good cereal hav need hardlv be considered 
for local ]jractice. Tn considering the value ot a food, suitable com- 
position, digestibility, and cost of digesting are not evervthiug. Rala- 
tability, regular feeding, and general good management are essential to 
r-uccess. 


FERTILIZERS IN JAPAN. 

The amount of artificial fertilizers import-ed into Japan during 19D 
was 10 per cent, of the total imports. 

Over 7-]- million pounds worth of various artificial feitilizers were 
imported. According to a British consular report a eeitain amount of 
the manure was used for mulberry trees, but ir.ost of it is used for food 
crops, especially rice. 

The item of greatest interest is sulphate of ammonia, 110,635 tons, 
valued at £1,643,600 — approximately 25 per cent, increase from tl'*^ 
preceding year. Nearly the whole of this came from the United King- 
dom. while a small amount, valued at £25,000, came from Australia, 

To producers of sulphate of ammonia it will be of interest to note 
that a Mend gas plant is being installed at the Fustini coal mines in 
Manchuria. This plant has been specially designed for the recovery of 
sulphate of ammonia, as it has been discovered that Fustnn coal 
particularly suitable for this purpose, and it is estimated tliat 250 ton> 
of coal will be gasified per dav, giving a daily yield of 12 tons ot 
ammonium sulphate. — [Extract from FtrtiJizn'n^ 3rd October, T914.] 



10 July, 1915.] Results of Lucerne Tests, 1914-15. 417 


RESULTS OP LUCERNE TESTS-SEASON 19U-15, 

CENTRAL RESEARCH FARM, WERRIBEE. 

.1. h. V. Richardson^ J/..-!., li.Sc., Agricultural Superintendent. 

The Dry Season. 

The past season has severely tried all those engaged in agricultural 
pursuits in Southern Australia. The agriculturist has not only had to 
sulfer the partial, or complete failure of his wheat and hay crops 
through drought, hut his resources have Iweu taxed to the utmost to 
keej) his sheep and cattle alive, and liis horses in working condition. 

Hay and straw stacks, accumulated during years of plenty, have, 
owing to failure of grass, literally melted away before the requirements 
of live slock, and prices of these commodities have soared to famine 
levels. As a consequence, foods which, in normal years are rarely ’fed 
to stock, e.g., onions, sugar-beet, and potatoes, have been used to sup- 
plement the scanty supplies of hay and straw. 

The drought has been weathered, and I he losses of stock in the State, 
as revealed by the figures issued by the Government Statist, are not as 
heavy as one, miglit pcrliaps have expected. Nevertheless, tlie losses are 
sufficient, to iinju-ess on the conuinmity the need for protection against 
future dry spells, and the imperative necessity for increasing water 
storage and irrigation settlements of the State. 

With the e.xtension of irrigation, greater attention will be paid to 
the production and conservation of fodder crn|>s, and loss of stuck which 
is the worst feature of periodic droughts will, to a very large extent, he 
mitigated. 

Of all the forage <Tops that can he grown under irrigation it is 
questionable whether any can approach, miicli less surpass, irrigated 
lucerne, in general utility. 


Advantages of Lucerne. 

fn growing forages on an irrigation farm the farmer must 
necessarily be guided in lus choice by the cost of production, and 
the yield per acre. From irrigated lucerne he may confidently 
expect five cuttings in a .season, and the effective life of the 
plant varies from seven to fifteen years, accordiiig to the manner in 
winch it is treated. Consequently tlie annual expense of ])re])aring the 
seed bed, purebasing and sowing the seed, is eliminated (an important 
feature on an irrigated holding), and this makes tlie cost of prodm?tion 
relatively low. Hut, low though its annual cost is, it is nevertheless a 
mest prolific yielder. as we hope to show in the sequel. 

Two further advantages accrue from the cultivation of lucerne; — 
(1) Tt possesses a high percentage of protein — tlie most valuable 
and cx]>ensive ingredient in foodstuffs, and tliis enables 
the farmer to provide a balanced ration on the farm, with- 
out having to purcliase nitrogenous concentrates like bran. 
The hay is appreciated by all kinds of live slock, and 
those, who, by force of circumstances, have this year used 
it for the first time, have probably been surprised at the 
feeding value of well-cured lucerne hay. 

B 


7716. 
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(2) Finally, lucerne is the greatest soil renovator known to agri- 
culture. Its immense root system exerts a remarkable sub- 
soiling effect on the lower layers, brings up mineral plant 
food from great depths, and also accumulates nitrogen 
from the air, and fixes it and increases the soil fertility. 

Opthnum Conditions for Lucerne. 

Lucerne is certainly a prolific yielder of forage, but it gives best 
yields only when the soil and climatic conditions are thoroughly satis- 
factory. Every cultivated plant, must, of course, liave certain optimum 
soil conditions to give maximum growth. These soil conditions vary with 
the nature of the plant. Rice requires an abundance of water in the 
soil, verging on saturation. Wheat, on the other hand, does best with 
a soil at 40-45 per cent, of its water-holding capacity. What are the 
most favorable soil conditions for obtaining heavy cuts of lucerne 1 
They may be divided under three beads: — 

(1) Water requirements. 

(2) Plant-food requirements. 

(3) Cultivation requirement®. 

These have been the subject of experimental investigations at tlic Central 
Research Farm, Werribee. Let us consider the results seriatim ; — 

(1) WATER REQUIREMENTS OF THE LUCERNE CROPS. 

Lucerne, in common with all other forage plants, requires large 
quantities of water to make full growth and development. Water acts 
as a vehicle, conveying in solution, from root to stem and leaf, the 
mineral matter neces.sary for building up new tissues. For every pound 
of new tissue elaborated a certain definite quantity of water must pass 
through the plant, and evaporate from the leaves. Let us see how much 
water must be transpired in order to build up, say, 1 ton of dry lucerne 
hay. The importance and value of such information is obvious : for if 
we can determine how much water is required to produce a ton of 
lucerne hay, we may estimate the maximum amount of forage that can 
he grown under a given rainfall; the amount of irrigation water that 
must supplement the rainfall to produce a definite quantity of forage, as 
vrell as the most effective applications of irrigation water at the varying 
seasons of the year. 

How to Measure the Water Requirements of Lucerne. 

So far as is known, the exact measurement of the water reqiiirpinents 
of our various farm crops has not hitherto been attempted in Australia. 
A short description of the methods adopted for estimating the water 
requirements of typical farm crops may therefore be of interest. 

The amount of water required for lucerne can be determined with 
considerable accuracy. Consider a crop growing under ordinary field 
conditions. The water that falls on the soil as rain may disappear from 
the soil in three ways: — 

(n) Pass by percolation into the subsoil beyond the reacli of the 
roots. 

(h) Evaporate from the surface of the soil. 

(c) Pass into the roots of the growing crop, and out as water 
vapour through the leaves. 
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If fche measurement of water requirements is conducted under ordi- 
nary field conditions it is impossible to eliminate the first source of loss, 
except by growing the crops in specially-constructed drain gauges. If, 
however, the crop is grown in large pots, the loss by percolation is 
absolutely cut off, and only two sources of loss of soil water remain, 
namely — 

(a) Evaporation from the soil. 

{h) Transpiration through the crop, 
h’urtlier, if a control-pot is taken, in which no crop is grown, there 
obviously is only one source of loss. An accurate method of studying 
the actual quantity of water required by lucerne is to have a series of 
pot.s of uniform size and weight, filled with soil under uniform con- 
ditions, and sow lucerne in one half the pots, and allow the other half 
to lie under hare fallow. The pots growing the lucerne lose water — 

(rj) By trans|)iration through the crop. 

(h) By evaporation from the soil surface. 



Fig. 1.— General view of Pot Enclosure, Werribee, used for the deterniinafion 
of tile water requirements of plants. The pots are kept at ground level in order 
tu prevent fluctuations in temperature. In the foreground is meterological 
apparatus for recording (n) air and soil temperatures; (fo) hours of bright 
suiisliiiie; (c) humidity; (d) rate of evaporation. 

The pots under bare fallow lose water by evaporation only. The differ- 
ence l>elvvee3t fhe weights of the two series of pots at any given time 
will give the amount of w'ater transpired by the lucerne. 

Tile pots in which the experiment was conducted were 16.32 inches in 
diameter, and 27 inches deep, and contained 280 lbs, of moist soil. In 
order to reduce the evaporation to a minimum the soil was covered with 
2 inches of gravel. The pots were kept at the same temperature as the 
soil, in the open, and. as far as possible, under actual field conditions. 
The smount of water falling on the pots was determined by two rain 
giiiiges, and by two specially-constructed water measurers (fig. 1), 
exactly tlie same diameter as the pots. Tlie amount of water which fell 
on the water-collectors was measured in cubic centimetres, and the 
aniftiint checked against the quantity in the rain gauges. 

To determine the water requirements of lucerne four pots were used, 
Wo of which were kept as controls under bare fallow, and two were 
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sown with Hunter River lucerne. The pots were weighed weekly 
throughout the year (fig. 4) on a specially-constructed steelyard, capable 
of measuring a load of 300 lbs., and turning to less than 1/lOth of a 
pound, 

As each crop of lucerne matured it was carefully harvested, and the 
dry matter in each cut determined in the laboratory. 

In spring and summer the lucerne required to be watered in order 
to maintain full growth, such watering was effected through specially- 
constructed tubes running to the bottom of the pots. 

The whole series of pots was brought to constant weight once weekly 
by the addition of water lost during the preceding week. As the mois- 
ture concentration in all pots was thus maintained fairly constant the 
rate of evaporation from the soil was uniform in all the pots. The 
gravel mulch was kept well stirred to reduce water losses to a minimum. 

Expressing the Results. 

The most satisfactory method of expressing the water requirement is 
to refer to the amount of water required to produce a definite quantity, 
say, 1 toil, of dry matter of the particular crop. This quantity is called 
the Transpiration RafiOy and for any given crop is fairly constant. 

We will consider, first, the total monthly losses of water from the 
crop and soil combined, and from the crop alone, throughout the year, 
secondly, amount of water required to produce a fixed tonnage of lucerne, 
expressed in inches of rain, and, finally; endeavour to trace a relation- 
ship between the transpiration of the crop, and the evaporation from 
a free water surface. Table T. gives the total monthly losses of water 
froin pots 1 and 8, under bare fallow, representing evaporation from 
soil only: and pots 3 and 7 under lucerne, and representing combined 
losses by evaporation and transpiration. 

Table T. — f^howing monthh/ losses hg Eraporafinn from pots urihr 
Bare Fallon', and hy Evaporation and Transpiration, comhined tnmi 
pots under J.ucerne: also the losses hy Transpiration only (in poiuuh of 
irater). 

(Size of pots in fliiuiieter ,= ~ ) 


No. 

of 

Pot 

Treatment. 

Mav.Llune Juiv, 
Hi-31 i»il.,l9u 

An-r 

ItlU 

Sep. 

IU14. 

Oct. 

i!)n. 

Nov. 

1S»14. 

hcc. 

1311. 

-Ian. 

1915 

I'Vb. Mar, .\y\ 
I'.'Vk 19b' 191.M 

HItil 

191.'. 

Titiil 

tor 
Yl!I I-. 

— 

— 

lbs. 

lbs. 

lU. 

lbs 

lbs. 

Ills. 

lbs 

IIn. 

TiT 

lbs. li.S. 11, ;i. 

lbs. 

!b^ 

1 

Bare fallpw 

■f.l 


4 8 

us 


rr9 

10-1 

9-s 

9-5 

.'.•2 r.-i 

■7(J 

79 9 


Bare fallow 

4-4 

70 

(5-0 

(1-0 

8-0 

5-il 

10-7 

120 

o-» 

bh .10 5-0 

•90 

B6-0 


(•liiplkate) 














Lucerne— 

(1 j be evapora- 

$•3 


12-2 

2.V3 

467. 

:,3-S 

rs-.s 

.'•4 7 



5 '60 

499-1 


lion ami lian.s- 
l)i ra'ion 












414'6 


{i\ Loss br trans- 

4*1 

l«-2 

*>-s 

l»-> 

391 

is-n 

(54-0 

l:rs 

J6-5 

17-2 4I-.S W-2 

4-7 


pir.ition 













7 

Lucerne f(bipiii-nte) 
(1) Loss In evapoRi- 

:•!) 

21*8 

13 V. 

2C'l 

4!e6 

«0-4 

82-2 

fil-0 

.'<8-8 

(>2-7 39-3 

1i-4 

546'6 


lion atifl tjiuis- 














pirafion eoni- 
biiicil 












463.1 


(■')Lnss b> trails- 

S-7 

14-8 

s-l 

200 

42'2 

!i4 (1 

71-5 

w-l 40 1 

-l-i 67-7 34-0 

.. ,1 


piration 


This table will be more intelligible if the figures, representing the 
losses, are converted into the equivalent of inches of rain per acre. 





?4 14^?1 12 j9 26, j 9 16 23 50 ,^7 14 28^^ 11 JS 8^15 22, j 9 15 2? 30^ ,6 12 J9 10 

jSEPTEMBffi 0cmf,R JioV^ER DEajfflBt jAjJdARV" FebriW JidARCH April NW 

19 14 19 15 

TlMie IN WEtKS 
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Tabi-e II. — Showing the monthly losses from a Bare Fallow and 
lucerne crop, expressed in the form of Inches of Bain. The monthly 
eraporation from a free water surface, is Included for purposes of com- 
parif^on. {Fiffures represent inches of rain per acre.) 


Treatiiieiit. 

May .hineljiilv. Aiisr. 

Sep, 

'Oct. 

N'ov. nee 

.Fan. 

Feb. Mar. 

, , ''fn' iTotal 

li)-:n I1U4. 

: 

1SU.U914. 

11)14. 

IDU. 

IftU. 1014. 

191f> 

1936. 19Iu- 

lillo.Vbus 


!ns. Ins. 

Ins. Ins. 

ItlK. 

Ins. 

Ini*, [ns. 

In':. 

Ins. Ins. 


Bare fallow 

■55 •9(i 

04 *71 

•sn 

•TO 

1-39 1-31 

1-27 

•09 : -Ob 

•Oh- -III 10-«6 

Barefallow 

Lucerne — 

•59! -m 

•so -so 

l-t)6 

•■9 

1.13, rfii) 

1X2 

■73 -bu 

•;5 -IS 11-59 

n) i.(xvsl)\ ti'aiis- 

I -10 s-io 

3-38 

6-2ii 

7 16 1 0-07 7 .-HI 

7-’/) 

7 0(1 0,04 

4-73, .75 '66.68 

pimiioii .tiwl 

tvapoiiition 
(•>)nos,s l)v traiis- 
plriuioii 

Lucerne - 

■55 ■’•l.S 

1 03 -S-aO 

.i.21 

0.40 

S-68 a-84 

&-20 

0-30 ! 6-«r 


f02 -m ^55.9 

li) iwns- 

l.tto 

1 :C4S 

6-01 

8-ila 10-93 813 

:s4 

7'61 8-J(J 

6-24 -Ka .71.85 

pii'iition ami 









cviipDriilioa 








; 

(i) l.o>-s Ijy irmts- 

•4.V !•{« 

1 m 2 fHi 



tf oS , WSS 

0 5.3 

6-01 • 7-60 

4-5S , 7.3 61.76 

Kv.iirfiraiioii fniiii u 

•7;i \ -‘0 

t i 2 7« 

2-Wl 

5 2i) 

COO' 5-0" 

S'oO 

:0-fi(l 0 60 

4 ml l-!»l '52-36 

{ret water surlaee I 









The lesults may even be mure clearly expressed by reducing them to 
^aaphical form, and plotting the period of growth horizontally, and the 
water requirements vertically. 

Ill urclcr to bring out tlie diHereiices, as vvell as Uie relatiojisliipa ot 
these figures, the cumulative weekly losses from Lucerne, Barefallow, 
and Evaporation from a free-water surface throughout the whole year, 
are given in graphical form iti the foregoing chart. 


Ckaut. — Shows the Ciimidafirf W'ee/dy Lo.<ycs {(.epresed In inches 
of rain pn- acre) throughout the entire season from plots treated as 
Hare Fallow, and with Growing J. accrue: also losse.^ hy Evaporation 
tram a Free- wafer Surface for the some period. 

This chart siinimarizes, in a graphical maimer, the seasonal water 
lequireiuents for a crop of lucerne in its second year of growth. 

It will 1)6 noted that, after each cut, the curve of transpiration 
fl<Qtten.s repre.«enting diminislied water requirements of the young 
lucerne. As the lucerne develops, the curve of transpiration becomes 
steeper and steeper, reaching a maximum immediately before cutting. 

Tlic curve representing the evaporation from a free-water surface is 
plotted to tlic same scale, and it will he noted that the crop throughout 
the year transpired more \vater than is lost by eva[)oration from a free- 
water snrfa(*c. Tliat is to say, an aeve of lucerne in full growth will 
evaporate more water through its leaves than tlic amount tliat would 
be evaporated in a year from an acre of standing water, witli the hot 
winds and sun consiaiitly playing on it. 

Brom Hie graph it will be seen that tlie seven cuts required no less 
than 54 inches of water ])er acre to pass through the crop. 

Ihuiiig the same ’^eriod the soil, though well mulched, lost 10 inches 
of water by evaporation, <‘onseqiiently the total loss from the crop and 
die soil was 64 indies. 

Througliont tlie whole year the amount of dry matter produced by 
Ihe lucerne was 8 tons per acre, consequently the crop required 8 iiicliea 
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of water to produce 1 ton of dry matter, and of this approximately 
65 inches passed through the lucerne crop, and IJ inches was dissipated 
from the soil by evaporation. 

The following table gives further details as to the weight of dry 
matter, and quantities of water used: — 


Table III. — Shou'ing yiimher of Cuttings, Weight of Dry Matter, 
and Amount of Water required for production of 1 ton dry matter for 
Jjucerne Crop, during second season of grou'th, Werrihee , 1914-15. 


>'o. of Pot. 

Date of anting. 

Weight of 
Dry .Matter 
in Grains. 

Calculated 
Weight 
per Acte. 

Water used 
in Inches 
per .Acre for 
Seven Cuts, 

Transpiration 
ItAtio — Tons 
of water 
required for 
PrculuctioE of 

1 Ton Drv 
-Matter. ‘ 



Grams per 

Cwd. per 


Aero 




Pot. 

Acre. 


Inches. 


Pot 3 

Ist, 13th July, 1914 . . 

29-2 

17*1 





2n<i, 12th Oct., 1914 .. 

47 02 

27- 1 





3rd, 16th Nov., 1914 . . 

50*25 

30-0 





4th, 21sl Deo., 1!»14 . . 

480 

28-7 


> 54 0 

675 


oth, 2oth Jan., 1915 . . 

32-97 

19 5 





0th, 22nd Feb.. 1915 . . 

33 4 

19 7 





7th, loth April, 1915. . 

30 25 

180 






271-09 

100 1 




Pot 7 

1st, I3th Jnlv, 19U . . 

31*2 

18*5 




(DuplicaW) 

2nd, I2th Oct., 1914 . . 

.53*2 

31-2 





3rd, 10th Nov., 1014 . . 

53 25 

31*5 





4th, 2Ut}.)ec., 1914 .. 

54-2 

32-4 


1 60-9 

687 


oth, 25th Jau., 1915 .. 

31-2 

18-5 





Cth, 22nil Feb., 1913 . . 

35 4 

21 1 





7th, I5th April, 1915 . . 

39 0 

23 3 






297 45 

17(i'5 





When expressed in this manner it would appear that lucerne re 
quires more water than any of our farm crops to elaborate a unit 
quantity of dry matter. 

Thus to produce 1 ton of dry lucerne hay approximately 700 tons of 
water must actually pass through the body of the plant. 

The. lAmtfing Factor in Victorian Lucerne Culture. 

Now an inch of rain over 1 acre would weigh, approximately, 101 
tons; therefore, to produce 1 ton of lucerne, about seven inches of water 
must actually pass through the growing crop. Wc sec here very clearly 
a most important limiting factor in the production of heavy lucerne 
crops in Victoria. Under a rainfall of, say, 21 inches, we may calculate 
the maximum possible production of lucerne. If the whole of this rain- 
fall could be made to pass through the crop, and none dissipated from 
the soil by evaporation, then 3 tons of lucerne hay per annum could b« 
raised on a 21-inch rainfall. These conditions, however, could obviously 
never be realized in practice, for, under the most efficient system of cul- 
tivation, considerable losses of water from the soil, by evaporation, are 
inevitable. 
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Xliis, indeed, would be specially true after cutting tbe crop, for 
(hen a large proportion of the soil would be exposed to the direct rays 
of the sun, until the new crop bad grown suibicently to cover the 

(troiuid. 

In ordinary practice, at least, 25 to 33 per cent, of the rainfall 
would, on an average, be dissipated by direct evaporation, and with poor 
pirerne stands, and badly cultivated soils, the los^ would be still 
higher. 

In the experiments at Werribee 16 per cent, of tlie water added was 
lost, in spite of the fact that the surface was protected by a well-stirred 
grav'd mulch. 

Assuming, however, that 33 per cent, of the rainfall is a fair esti- 
luaie of the direct loss from the soil by evaporation, then 2 tons per 
acre would represent the maximum production po^ible for a rainfall of 
21 inches, provided always, of course, that the lucerne cannot draw on 





Fifi 2, — Pot e.xpcri Clients lu determine the water requirements of farm crops. 
Each pot holds 280 lbs. of soil. Pots 1 aiul 8, Bare Fallow; C and 1), Algerian 
oats; 2 and 9, Federation wheat; 5 and 10, Cape barley; 3 and 7, Lucerne. On 
the right is the water collector, ami in the foreground a rain gauge. The pnts 
are plicerl in the soil in order to keep the temperature of the pot tlie same as 
that of tlic surrounding soil. 


subterranean sources of permajient water. Sucli supplementary sources 
of water supply are met with in many parts of tiie State, especially 
on the banks, and in the neighbourhood of creeks aiul rivers. One of 
the most productive lucerne belts in New South Wales, c.//., Tarnworth, 
owes its value of tlie presence of subterranean supplies of fresh water 
witiiii) reasonable depth of the lucei-ne roots. 

hi the Neminglia Valley (New South AVales) the Peql and the 
Cockburn rivers junction on a fertile plain lying between two high 
ranges of hills. The eroding action of the stream has, in places, uuder- 
'i^uied lucerne fields planted two generations ago. Occasionally a por- 
tioa of (lie field thus undermined collapses, and the lucer?ie tap-roots, 
hanging perpendicularly, like giant whip-cords 25 to 30 feet long, can 
running straight from soil to underground stream, whence is 
drawn the greater part of the vitalizing fluid fer the support of the 
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luxuriant crop above. But, in these cases, tlie amount of rainfall is 
obviously not the limiting factor in crop production, for the crops are 
naturally sub-irrigated with permanent and unlimited supplies of water. 
We may, however, disregard these specially-favoured localities in our 
discussion. 

In the northern irrigated belt of Victoria, where lucerne will be 
largely grown, as the irrigated area expands, adventitious sources of 
water, such as described above, will not be available; hence, such 
lucerne as is sown, must rely on the rainfall, supplemented with supplies 
of irrigation water. 

How nunrh irrigation water must be applied to give satisfactory 
crops'! According to the results obtained at Werribee, 7 acre-inches of 
water must be transpired by an acre of lucerne to produce a ton of 
dry matter : this, however, does not include what is lost by evaporation 
from the soil, Assuming that only one-third of what was applied is s,i 
lost, then, at least 104 acre-inches of water would be required in all 
for the production of 1 ton of lucerne, and of this 7 inches would h" 



Fig 3. — A closer view of pot tests showing eonslructioii of pots and growth 
of barley and lucerne in early spring. 


required by the crop, and 34 inches would be lost by evaporation. To 
produce a crop of 5 tons to the acre, therefore, at least 524 inches 
would be needed, and if the rainfall of the district were 21 inches, then 
31.1i inches, or over 24 acre-feet, would be needed for the production of 
t tons of lucerne. 

Compariso}i wifk Field Tc-s/k. 

The Water Requirements of the 15-acre Bulk Lucerne crop show a 
close agreement with the results obtained iti the. Pot Tests. The field 
was sown in October, 1912, and the quantity of water applied fi'on> 
the time of sowing till the end of the present seas«jn (lOth May, 1915) 
was approximately 5.93 acre-feet, or 71.2 acre-inches. During th^ 
game period the rainfall amounted to 38.1 inches. The total quantity 
of rain and irrigation water received by the crop was therefore 109.3 
inches in 2J years under review. 

On 10th May, 1915, the lucerne, owing to the drought and failure 
of the irrigation supply, had practically used up all the available soil 
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moisture, for growth was at a standstill, though tiie soil was still 
warm. 

In the 2^ years, tliirteen cuts of lucerne were obtained, and these 
cuts accounted for the wliole of the rainfall, the irrigation water, ajid 
had also drained the surface soil layers of all free water. Unfortunately 
tlie weighbridge had not been installed until the beginning of the second 
.season, consequently the exact quantity of hay obtained the summer 
after sowing is not known. It is estimated, however, that the three cuts 
oave a total of 1.5 tons over the 15 acres. The second season’s yield 
(six cuts) weighed over the bridge 6.5 tons per acre, whilst the last 



I’iji. 4. — Determining the water requirements of farm erups. Method of 
weighing the pots. 

•ipasoii (four cuts) gave 4.^^ tons per acre, a total of 12.3 tons of com- 
mercial liay or 10.45 tons of dry matter per acre. As this tonnage 
required 109.3 inches of water, it follows that to produce a ton of dry 
matter approximately 10.4 inches of water was used up, representing 
transjhraiion through the crop and evaporation from the ’soil. As 
6 9 Indies of this passed through the crop, it follows that 3.5 inches 
have been dissipated from the soil by evaporation. 

Foefnrs Afecfinrf ihe Q}feintifif of Water Ifeqiit'red by Crops. 

In describing the results of these tests on the water requirements of 
Iho lucerne plant, an endeavour has been made to present tlic- results as 
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simply as possible, without giving too much detail. There are, of course, 
several factors which govern the quantity of water required to produce 
a fixed quantity of dry matter of any particular farm crop. For ex- 
ample, there is reason to believe that if certain fertilizing substances, 
particularly soluble phosphates, are present in the soil in adequate 
amounts, the plant can, and does, economize in its water consumption. 
This might possibly have been expected if we regard water as function- 
ing merely as a vehicle for conveying plant food from the soil to th^ 
crop. 

With a weak soil solution the plant would require to use more water 
in order to secure the necessary quota of mineral salts to elaborate a 
fixed amount of dry matter. Consequently, the addition of soluble 
fertilizers would in such a case enable a lucerne plant to economize 

water. For the same reason a 
soil kept at a high moisture 
content by frequent heavy 
irrigation will cause a lucerne 
crop to use water wastefully, 
i.e., transpire a large quanlily 
of wai.er to produce a fixed 
quantity of hay. 

Finally, certain varieties of 
the same crop differ very 
widely in their water require- 
ments. Tills is, of course, 
notably the case with wheat. 
Certain varieties of wheat, as 
our wheat-fanners now know 
by experience, are more 
drought-resistant than others. 

Just what the cause of tliia 
drought-resistance is, is not 
exactly known. It may be that 
the so-called drought-resistant 
wheats transpire less water 
to produce a busliel of wheat 
than the others, and are so 

Fig. .5. Determination of the water re- able to make best use of the 
quiremeiits of summer forages. Firsi scanty rain. It may well be 
cutUns. of Japanese Millet, January, 1915. so-called' drought- 

resisting lucernes. 

At a later stage we shall have occasion to further consider these 
problems, and give the results of testa made to determine the effects of 
fertilizers, moisture concentration, and humidity, on the water require- 
ments of our various farm crops, native grasses, and weeds, and inci- 
dentally to inquire into the problem of drought resistance. 

Bi^culty in Supplying Lucerne, with Su^cient Water. 

For the present it is sufficient to realize that to produce heavy crops 
of lucerne under Victorian conditions requires that considerable quan- 
tities of water must pass through the growing crop. It is not sufficient 
merely to pour this water on the soil at more or less regular intervals. 
Provision must be made to insure that the water is really used by the 
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and not merely dissipated by evaporation from the soil surface. 
Unfortunately, in the majority of our northern irrigation settlements 
where lucerne is the staple crop, the soil tends to set hard, thus 
preventing a goodly portion of the water applied from sinking well down 
Urto the subsoil. These soils, for the most part, contain a large 
proportion of fine silty particles, and rest on a stiff clay subsoil. They 
are very retentive of water, and produce excellent crops of wheat and 
fruit, but they run together on the application of irrigation water, 
and admit large volumes of water with difficulty. Moreover, their fine- 
ness of constitution give them considerable capillary power, and with the 
extreme evaporation characteristic of our hot, dry summers, the losses 
of water from the soil, compared with the water that actually passes 
through the crop, is considerable. 

It seems probable, therefore, that a considerable proportion of the 
irrigation water applied to lucerne crops on such soils is actually lost ’by 
evaporation, and fails to serve its primary purpose in providing for 
transpiration of tlie crop. 



Fig. G. — Application of water to gra<le(l hind. Observe the evenness of 
distribution ainl the fiuicticm of tlie numerous cross checks in damming back the 
water, thus giving each bay a regular and unifovm supply. Good grading 
insures even watering, and allows the water to sink well down to the subsoil. 
Good grading and uniform watering are essentials to success in irrigated hiceriie 
culture, 


The probieiii in tliese scttlemetils would, therefore, seem, not so much 
a question of fertilizers, as of getting the soil into such a pliysical con- 
dition as will enable it to imbibe quantities of water sufficient to provide 
for tlie requirements of heavy crops. 

Liming, the application of organic matter, and frequent surface 
cultivation, will assist, but probably deep stirring or .subsoiling will be 
feund extremely beneficial. 

The favorable returns obtained at the Central Research Farm may 
be largely attributed to the deep subsoiling (15-18 inches deep) which 
the whole of the lucerne area received. 

It is a matter for regret that portion of the area was not, left merely 
ploughed, and not subsoiled, for purposes of comparison. 

At the time the 50 acres were laid down, two and a half years ago, 
we voisidered that for profitable lucerne growing on such soil, deep 
subsoiling was an essential to success, and every acre was accordinglv 
Bubsoiled. 

ues- 


i borough grading is another important factor bearing on the q 
tio!i of water supply to the crop. 
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(2) FERTILIZER AND CULTURAL REQUIREMENTS. 

In the February number of the Journal a description of the various 
lucerne experiments was given, and the results of the crop yields for 
the first three cuts of the season. The maiuier of preparing the land, 
the importance of subsoiling and grading operations, methods of seeding 
and inoculation were discussed in some detail, and further reference to 
these operations is therefore unnecessary. 

(1) Bulk Lucerne Field. 

Early iu the present season the whole of the plots on the field pro- 
mised to give exceptionally heavy returns, but, owing to the failure of 
the Pyke’s Creek scliome, no irrigation water was supplied from 24tli 
September to 29th December, 1914— a period of over three months. 
Tlie first cut was very heavy, being considerably over 50 per cent, 
heavier than the corresponding cut in the previous year, but owing to 
the failure of the water supply, due to the droughty season, the second 
and third cuts, which were grown without irrigation, showed, as miglu 
have been expected, a considerable falling off. 

Water was supplied to the lucerne on 29th December to 7th Januavv, 
but since that date no irrigation water was available. 

The total area of the lucerne plots is 50 acres, comprising — 

(1) Bulk plots. 

(2) Variety trials. 

(3) Fertilizer and manurial trials, and 

(4) Inoculation and liming tests. 

A variable portion of the best of the bulk plots was used for supply- 
ing a daily ration of green lucerne to a herd of 40 Bed Poll milking 
cows. This area is not included in the lesulls of (he tesis. 

The details of the weight of commerciHl liny (calculated at 85 per 
cent, of dry matter) are summarized in the tables. 

Table IV. — Bulk Plots of Lucerne. 

Season 1914-15 (Four Cuts). 


No. of Date of 

Cutting. Cutting. 


A<-reaK(' Total .viel<l 
Cut. oflla.v. 


Yiel'i of 

Comiiieu'ial Ha} 
(c'ontaitiiti;.' .Vi 
dry iiialU'i') 
|ier Aoi''. 


T. f. <|. T. o- n- 

Hirst ,. 0(^. 16, 11)14 . Oltl liictiiie, sown Oel., laVi 1'2’20 12 6 2 2<> 1 n I) 11 

Vouiijr lucerne, sown Sc'pL, 19i:i ; 2()’4 32 f> 2 27 14 17 

Sei ond .. Dec. 9, 1914 ,, Old lucerne, s'>wn Oct., 1912 .. • lO’.'i : 8 J) 2 25 l) I'i (» IS 

YoHOi lucerne, wjwn Sept., 1913 2:1‘5 1» 11 0 n 13 0 

Thinl .. .Jan. 9-T, 19]-'i Old lucerne, sown Oct., 19i2 .. ■ 8‘19 !l 6 0 24 : I 2 

Yonnsr lucerne, sown Sept., 1913 ■ 24-43 S.-} 1 <; (» o ; I 3 2 9 

Konr'h .. Feb. 8-13, 191.'. Old Iwerne, sown Oct.. 1912 .. 13 19 3 14 , 1 li 2 19 

Youiik lucerne, sown Sept., 19i:j 28-77 29 9 2 •’<> 10 2 <i 


Total yield of iiay from 144.55 acres equals — 
150 tons 4 cwt. 3 qrs. 22 lbs., or 
20^ cwt. per cutting, or 
4 tons 3 cwt. per acre for season 1914-15. 
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Owing to tli6 failure of the irrigation supply, the growth after the 
fourth cut was somewhat stunted and irregular. It was decided to 
utilize the area for grazing purposes for the rest of the season. On 
the area of 50 acres, comprising experimental and bulk lucerne fields, 
a herd of 51 milking cows were grazed for six hours daily for 72 days. 
Seven foals were grazing continuously for 25 days, and 256 sheep con- 
tinuously for a period of 22 days. 

The grazing for the 50 acres, representing the value of the forage 
after the fourth cut had been taken, worked out in grazing units as 
follows : — 

3,672 cow days. 

175 foal days. 

5,632 sheep days. 

(2) Experimental I’lols. 

Variety tveerne Trials .' — Portion of the area of 15 acres sown in 
September, 1912, was devoted to variety plots to determine their value 
for hay production. During tlie 1913-14 season six cuttings were 
obtained. The first two cuts were not, however, weighed owing to lack 
of facilities and pressure of work. The remaining cuts were weighed, 
and they afford a fairly reliable indication of the value of the different 
varieties under conditions similar to those obtaining at Werribee. 

These results are summarized in table: — 


Table V. — Slinwinf/ iVeir/lit of J.nenne Hay Ohtninnl from Variety 
Larerne. Riots, Wernher, for Tiro Years enetinq Jane, 1915 









Avt-rave 





Averajr 

Vjinctv. 





z 


cu' for 

j 



cut for 

cut for 

p 

c3 

■5 


0 

£ 

u 

htin'-u. 

5 


6 6 

1914-l.V 

■2 years, 
1913-1,^ 




« 

T 

e 

- 


- 


n t 




C'wt. 

Cwt, 

C»t. 

Cwr. 

Cut. 

Cut 

Or. 

Cwt. 

Cwt. 

Cwt, Cwt. 

Cwt 

Cwt, 




It'rJ 

-.'Oi 

24-1 

s'l 

m 

I4i 

9 

lb{ 22 

Ui 



c 

c 

Itfi 


24 [ 

Vi 

19 

•.V 

VC, 

18,' S3.4 

19 

19 

Turke-t.Tii 

~ 

- -• 

Hi 

l«i 

17 

l| 

11.1 

fj 


U{ 18i- 

121 

Vi 


— i 

• a 


iS 


8 

1C 

1.7 


16j 1C 

I4i 

17 

Hutijjiti'iiin 

- 

t: 

]4i-J 


•2(|tJ 


)7 

104 

11' 

•>•»} 2l\ 

18 

I’i 

Spanish 

> 

> 

1' 


t'U 

H 

14-; 

‘2(iJ 

n 

ir\ 191 

IT 

1« 

Tiiiiittvirth 




2fi-| 

■>r,i 

la 

•24 

24 1 

1C 

24 ' 2«| 

21! 

22^ 


Rate oe Seedi.ng and Fertilizer Trial.b, 

These formed part of an area of 35 acres sown with Tamworth 
lucerne in 1913. More time was available for the preparatory work 
lhan was the case of the area sown in 1912, and consequently the 
results, as judged by weight of crop produced, are rather better. 

Tlie paddock (35 acres) was seeded on 5th to 8th September, 1913, 
and during the first season yielded three cuts, which were utilized with 
otlier green foliage for silage purposes. 

During the past season four cuts were obtained. Early ;n the season 
this lucerne field promised to give most prolific returns, hut, owing to 
the failure through drought of the Pyke’s Creek scheme, no irriga- 
tion water was applied from 24th September to 29th December — a 
perioii of over three months. The first cut was exceptionally heavy, 
being over 60 jier cent, heavier than the corresponding cut for last 
season, but, owing to the failure of the water supply, due to the 
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droughty season, the second cut was grown without irrigation, and 
showed, as might have been anticipated, a considerable falling off. The 
timely irrigation on 29th December, and the favorable rain at Christmas- 
time, stimulated the third and fourth cuttings, but, as no further water 
was received after January, the season closed witii the fourth cutting on 
10th February. For the remainder of the season the whole of the 
experimental and bulk areas was grazed with milch cows and sheep as 
indicated above. 


Table VI. — Summarizing the Yield of Hay Obtained from the Rate of 
Seeding Triah, Fertilizer Trials, Inoculation- and Li min-/ Tests, 
Season, 1914-15. 


Di'talls of Plot. 

Oct. 9, 
1914. 

1st Cut. 

Xov. 30, 

lyu. 
2iJd Cut. 

Jait. 5. 
1915. 
.3rd Cut. 

Fcl). ) 0 , 
U»15, 

4th Cut. 

(1) Rate u 

? Sekdino 

Trials. 



Plot 1, Tam worth lucerne, 6 lbs. per acre 

32-3 

IS 4 

26 3 

260 

Plot 2. „ „ 9 

28 -3 

17 7 

21-8 

32-9 

Plots. „ „ 12 

34 0 

17 5 

28-3 

27-25 

Plot 4. „ „ 15 „ 

33-3 

17-7 

26-4 

30-5 

Plots. „ „ 18 

34-5 

17 4 

25 3 

32-3 

Plot 6. „ „ 21 

33 4 

18-9 

24-5 

33 7 

(2) Feetiuzkr Tkials. 



Plot 1. Lime 20 cwt., super 2 cwt.. 





blood manui-c 1 cwt. 

35 4 

19 3 

30-5 

28-4 

Plot 2. Lime 40 cwt., super 2 cwt. . . 

28-3 

16-0 

30-7 

29-2 

Plot 3. Lime 20 cwt.. stable nuiuire 10 





tons p.a. 

34 6 

21 3 

27- 1 

26-0 

Plot 4. Lime 20 cwt., super 2 cwt.. 





nitrate soda 1 cwT. 

37-5 

15-4 

35 0 

30-0 

Plot 0 . Lime 20 cwt., super 2 cwt.. 





sulphate pot. 1 cwt. 

32!» 

181 

28-0 

23 8 

Plot 6. Lime 20 cwt. 

35 3 

15 3 

26-2 

27-0 

Plot 7. Lime 20 cwt., bonedust 2 cwt. 

31-7 

18-8 

27-2 

30 - 1 

Plot 8. Lime 20 cwt., Thos. phosphate 





2 cwt. . . 

.34 2 

lo2 

27- 5 

27-3 

Plot 9. Lime 20 cwt,, super 2 cwt. . . 

33-0 

IT 3 

27-0 

310 

Plot 10. Ground limestone 36 cwt. 

32- 1 

12 2 

26-3 

26-2 

Plot 11. Nil 

27 4 

15 1 

25 9 

24-3 

Plot 12. Super 2 cwt. 

33 0 

17-3 

29-5 

31-2 


Total of 4 
t’ut-i. 
1»14 15. 


Cwt, 


103 0 
100 7 
107 6 
107 9 

109 4 

110 5 


Totiil Hay. 
Cwt. 

113 6 
104 2 

109 0 

119 1 

102 8 

103 8 

107 8 

104 2 

108 3 
98 8 
92 7 

111 0 


(3) IxocuL-vnos and 


Limi.vo Tests. 


Plot 

1. Not limed, not inoculated 

33 1 

10 9 

26-9 

28-6 

Plot 

2. Not limed, inoculated 1 ton 






lucerne soil 

30 3 

13-5 

20 1 1 

95-1 

Plot 

3. Not limed, inoculated 2 cwt. 



! 



lucerne soil 

28 5 

15-1 

26 2 

29-2 

Plot 

4. Limed, not inoculated 

29 1 

10-5 

-26-4 

28-8 

Plot 

5. Limed, inoculated 1 ton lucerne 






soil . . . . . . 

300 

137 

26-0 ! 

28-9 

Plot 

6. Limed, inoculated 2 ton lucerne 






soil . . . . . . 1 

31-7 j 

13-7 

26-1 

26-4 


Total lOT 4 
Cuts. 
Cwl. 

99 5 

95 0 

99 0 
94 8 

98 6 

97 9 
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Comment on Tests. 

In carrying out the weighing and sampling of hay from these plots, 
the greatest care has been taken to obtain data for a uniform basis of 
comparison. 

Every load of hay brought to the weighbridge was carefully sampled, 
and the samples immediately forwarded in hermetically sealed recep- 
tacles to the Agricultural Laboratory for the determination of the dry 
matter. The figures given in the tables represent the weight of hay 
reduced to the basis of commercial lucerne hay containing 85 per cent, 
of dry matter. 

It is far too early to draw deductions from the results of the various 
plots, and the possible hearing of the results on practice. It will be 
time enough to draw such generalisations when more data has been accu- 
mulated. Meanwhile, there are features of interest in these tests that 
are worth pointing out, if only to see whether later experience will 
confirm or modify wlmt now seems reasonably true. 



Fig. 7.— Cutting lucerne with single hor.'je mower to provide duilv ration fur 
Red Polled Dairy Herd. Werrihee. 

1. Ufijardintj fht ProUtfcacif of IrtiyafeR l.ucerne at Werrihee . — No 
one would claim tliat the land on which this lucerne was grown was by 
any means ideal lucerne soil. Nor could it be said that the land is 
much better than tlie average irrigation land on the Werribee Estate. 
Yet the return from a 15-aere block averaged 6^ tons of commercial 
hay ill the second year of growth, liesides providing considerable winter 
grazing for sheep. The yield for the third season exceeded 4 tons per 
acre, in spite of tlie fact that no water was received for irrigation pur- 
poses from 24th September to 28th Decemlier, 1914 — a period of over 
three months. Moreover, after the irrigation extending from 28th 
December to 7th January the water supply was cut off, and no further 
vpater was available for the season. Had the water been available during 
this period, it is reasonable to expect that the yield for the third season 
^ould have considerably exceeded that of the second. Again, the 
average yields from the experimental plots (sown September. 1913’) for 
Die present season exceeded 5 tons per acre, though these plots only 
r0‘'cived three irrigations for the year. 
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From this it is apparent that irrigated lucerne sown under conditions 
similar to those at Werribee promises to be a most prolific and profit- 
able crop, and the completion of the Exford weir should enable the 
Werribee Irrigation Estate to become a highly prosperous settlement. 

2. Kfrct of Soil Inoculation . — With regard to the inoculation tests, 
a comparison of tiie six plots will reveal that during the second season 
of growth tliere is very little difference between the inoculated and the 
corresponding non-inoculated plots. The first year, however, the differ- 
ences were very marked. One of the most striking ocular demonstra- 
tions at Werribee during the summer of 1912 was the difference in the 
appearance of four 2^-acre blocks of lucerne, two of which were 
inoculated with lucerne soil from Bacchus Marsh, and two of which 
were not inoculated. As autumn and winter approached, the dif- 
ferences became less marked, ajid in the second season they had disap- 
peared altogetlier. So with tl>ese smaller plots; at first tlie inoculated 
plots were a rich healthy green, and exaniiiiafion of the young roots 



showed that nodules were forming freely. The nou-iiioculated plols 
showed in the early stages a pale, yellowish, unthrifty appearance, but 
as the season wore on the difference between tlic plots gradually disap- 
peared, It can only be surmised that the iiou-inoculatcd plots became 
slowly inoculated through the medium of tlie irrigation water as it 
flowed from plot to plot and from field to field, and this is borne out 
by the appearance of nodules on the nou-inoculated plots in late autumn 
following the seeding. 

The point to note, tnerefore, is that inoculation should not be neces- 
sary in a district where successful lucerne growing ”jider irrigation has 
been carried on for a time, and that, in cases where lucerne has never 
been sown on a farm or in a district before, an effective inoculation of a 
relatively small area should soon lead to the inoculation of the whole 
area, by the carrying of the bacteria by air, dust, irrigation water, stock, 
and farm implements. 
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3, The Effect of Various Feriitisers.^The, results of the fertiliser 
U'sts are of interest. It will be noted tkat by far the highest crops 
.^veve obtained by using nitrogenoua manures. In view of what has 
lioeii said already regarding the ability of lucerne to obtain its nitrogen 
1‘rotii tlie air, this may perhaps seem strange. But the explanation is 
simple enough. To secure the necessary nitrogen from the air, energy 
must be expended by tlie bacteria living on the lucerne roots, and by 
the lucerne in providing food for the bacteria. If you supply the nitro- 
in the form of manure, or provide an excess of it in the soil, then 
uift lucerne will prefer to use wliat is so supplied, instead of extracting 
it with the expenditure of more or less energy from tlie air. 

Generally, it is not considered good farming practice to a])ply nltro- 
c;eiiaus irianurcs to a leguminous crop like lucerne. It is considered 
proper that tlie lucerne should be forced to obtain its nitrogen from the 
inexhaustible supplies in the air. Hut, if the farmer can secure a hand- 
some profit by applying a nitrogenous manure to a legume is not he 



I'ig. i), — Ifarvestiug liioeriio, Central Research Farm. tVerrihee. 


justified in doing so? Examination of the result* of the fertiliser trials 
will show that the plot.? dressed with nitrate of soda, blood manure 
and farmyard manure have yielded considerably in advance of the 
remaining manures. 

If these plots continue to .stand out prominently, the question of 
applying nitrogenous manures may become of immediate practical 
impirntaiice. 

Vffeef of Phosiyhafic Manures. — It appears from the results of these 
preliminary tests that siinerphospliate is the most effective of the plios- 
phatic manures in tlie early stages of the lucerne. Tt lias given the. best 
resrilts where it has been applied bv itself. When applied witli lime the 
crop yields appear to be depressed, especially with heavier dressings. 
Plot 11.— No manure, yield 92.7 cwt. 

Blot 12. — Super., 2 cwt.; yield 111.0 cwt. 
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Probably the addition of lim© has led to the reversion of the water 
soluble phosphate in the superphosphate to insoluble forms, and thus 
rendered the phosphates temporarily ineffective. 

Lime. — So far as the action of lime is concerned, it appears that \t 
has most immediate effect when applied as slaked lime. Thus, 20 cwt. 
of lime applied in the form of slaked lime has given a far better crop 
than 36 cwt. of ground limestone containing the same quantity of Umc', 
Thus: — 

Plot 11. — No manure, 92.7 cwt. 

Plot 10. — Ground limestone, 3G cwl.; 96.8 cwt. 

Plot 6. — Lime 20 cwt.; 103.8 cwt. 

This, of course, might possibly have been expected. Ground limestone 
acts very slowly on the soil, but its effect is nevertheless very lasting, 
and some time must elapse before its full effect becomes noticeable on 
the crop. 

of Seedhiff Triaf -^. — The results of the rate of seeding trials 
emphasize how small a seeding may give a good stand, if the soil and 
weather conditions are favorable at the time of sowing. The six plots, 



Fig. 10. — Carting baled lucerne hay to market. 


varying in seeding allowances from 6-21 lbs., were sown on a very fine 
seed bed on 5tli September, 1913. Several timely j-inch showers, at 
intervals of a week, followed by good soaking rain, kept the surface 
moist, and gave a good germination. The plots sown with 6 and 9 lbs. 
per acre, while thoroughly satisfactory, have given slightly lower returns 
per acre, for the season, than the heavier seedings. 

Sixteen pounds jjer acre is the allowance we have adopted in prac- 
tice, and all areas seeded with this quantity have given excellent stands. 

Weather and soil conditions, at the time of seeding, determine 
whether more or less than this average quantity should be sown. 

Summary. 

1. Lucerne is one of the most valuable forages that can be grown 
on an irrigation farm. 

2. The factors making for maximum yields of lucerne under irriga- 
tion conditions have been the subject of exjreriinental investigation at 
Werribee. 

3. These experiments comprise tests of (1) water requirements. (2) 
cultural requirements. (3) fertilizer requirements of lucerne. 
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4. A lucerne crop transpired approximately 681 tons of water to 
produce 1 ton of dry matter at Werribee for the season 1914-15. 

5. By giving a lucerne crop as much water as it could use up during 
the season 1914-15, an equivalent of 8 tons i6i cwt. of dry lucerne was 

produced per acre. 

6. To produce this quantity, however, no less than 72 acre-inches of 
water were required, of which 61 acre-inches had to pass through the 
crop, and 11 acre-inches was dissipated from tlie soil by evaporation. 

7. In field tests the water requirements of lucerne were even greater, 
oil account of the impossibility of obtaining a perfect mulch, and thus 
keeping down the loss by evaporation from the soil. 

8. On a block of 15 acres, sown in October, 1912, 12.3 tons of com- 
mercial hay, containing 10.45 tons of dry matter, were produced in 
years. During this period 9.1 acre-feet of water was supplied as rain and 
irrigation water. 

9. Consequently, under field conditions, for every ton of dry hay 
produced at Werribee. lOi inches of water were required, inches of 
which was lost from the soil by evaporation and 7 inches by transpira- 
tion. 

10. An acre of lucerne in full growth will use up considerably more 
water than would be lost by evaporation from a free water surface of 
equal area. 

11. The presence of a sufficiency of soluble phosphates helps to re- 
duce the Transpiration Ratio, and this makes the crop more economical 
of water, 


12. A io-acre block of lucerne at WerriW yielded tons of 
commercial hay during the second season of growth; and 4.3 tons during 
the third season, though receiving only three irrigations during the past 
season. 

13. Taniworth lucerne has given the best average yield during the 
jiast two years, averaging 22^ cwt. per acre for ten cuts. 

14. The heaviest seedings of lucerne gave the best returns, but there 
appears to be no material benefit in sowing more than 18 lbs. of seed per 
acre. 16 lbs. is the seeding adopted at Werribee. 

15, Tlie application of artificial fertilizers gave decided and profitable 
increases over the unnianured plots. 

16, Nitrogenous manures, though not generally used to fertilize 
leguminous crops, gave the most marked crop increases. 

17. Superphospliate proved to he the most efficient of the artificial 
phosphates. An application of 2 cwt. at seeding, oostiiig 9s., gave an 
increase of a ton of lucerne bay to the acre in the second season of 
growth, and this in spite of the dryness of the season. 

18, Lime has given an increase in crop yields, but the increase was 
barely sufficient to cover the cost of the application. Heavier dressings 
than 20 cwt. appear to depress the yield. The effect of tiie^ manures 
'vill probably be felt next season. 

19, Lime has given greater crop increases than an equivalent value 

ground limestone, though the effect of the latter manure may be ex- 
pected to persist longer. 

-0- In view of the heavy demands made on the mineral constituents 
'>f 1lie soil by good lucerne crops, top dressings, applied every winter, 

phosphates at tlie rate of 14 to 2 cwt. per acre are recommended. 
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21. Ou soils similar to Werribee, dressings of lime or ground lime- 
stone, applied every two years, at the rate of 10-12 cwt. lime am] 
20-25 cwt. ground limestone are likely to prove profitable. 

22. Inoculation of the soil with soil from an old lucerne field is 
recommended for localities ’where lucerne has never hitherto been grown. 
Once a small portion of the farm is so treated the remainder soon be- 
comes inoculated through the moving of stock and implements, and 
through the agency of irrigation water. 


WOOL CLIP ESTIMATED TOTAL PRODUCTION -SEASON 1914-15 
AND THE FOUR PREVIOUS SEASONS. 


I 


Districts. 

Wool Clip. 

sShcf'p. 

J.aml>s. 

Tot Hi, 


lbs. 

lbs. 

lbs, ' 

rpntnil 

.'>.140,421 

300,290 

5.50H.71T 

N’orth-Centnd 

.*>.298,171 

434.933 

5,733.104 

Western 

23.322..')t>8 

1,728,321 

25.0.‘0.8Rn 

Wimmera 

10..*)97.T2(> 

7.50..-)20 

1 ] .354,24(i 

MaUec 

2.9,7.7.348 

180,328 

3,135.070 

Xoi'thern 

8..523,43:> 

054.078 

9.1.77, .513 

Xorth-Knstevn 

4.415.507 

444.701 

4,8liO,2G8 

Gippsknd 

4.752,009 

520.420 

5.272,489 

Tot.ll Clip 1914-15 

(>.7.005.305 

5.085,597 

70,090,902 

1913-14 

74.1.57.932 

5.808,088 

80.()20.()2(.) 

1912-13 

(>5.(J(i(>.l90 

4.170.780 

09.830.97(1 

1911-12 

SI. 902,229 

0..70 4.990 

88,407.219 

191tvn 

73,9.59,220 

0,11.7,(.»44 

80,074.270 

Averaae Weight of Fleece. 1914-15 

0-37 

2-10 

5' 58 

191.3-14 

7 -.50 

2-35 

(;'40 

1012-13 

0-31 

2-20 

5-68 

1911-12 

7-28 

2-33 

O' 29 

1910-11 

0-99 

2 -.50 

G-15 

DifTereneo between 1914-15 end 




1913 -14— Decrease 

1-13 

0 19 

0-88 


It'S. 

Wnol cli]) . . . . . . . . . . . . 70.(K)0,902 

EstiinaUd quantity ui! wool slrippwl from Victoiian skins 

and on Victorian skins exported .. .. .. 2-5,310, 00-1 

Total 1914-1.5 .. .. .. 9.), 406, 807 


.Vo(e.— Tho total for U)13-U was l0li,833,ti<W Ihs, ; 1912 13, 88,7(12,612 Uis. 
11)11-12, 110,463,041 lbs. ; and 1910-11, 101,803, 014 lbs. 

The quantity of wool produced last season was worth approximately £3,4U1,9]3. 


Office of the Government Statist, 

Melbourne, 21st, May, 1915. 


A. M. hAUGKTON, 

Government 
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THE WALNUT. 


(Continued from page 309.) 

V. F. Cole, Orchard Supervisor. 

Pl^OPAGATlOX. 


Soil. 

The most desirable soil for propagating the -walnut in the nursery 
row is a medium heavy, easily-worked one, containing humus, and of a 
deep friable nature, "well drained, having moisture-retaining properties, 

Spcciiilly prepared and treated soils belonging to this class will 
produce trees of greater growth and vigour more quiekly than soils of 
.1 light or sandy nature. 

Soil Pbepabation. 

Tn the autumn, break up the land as deep as possible, (he deeper the 
bettor, and reduce to a fine tilth. Plough in any farmyard or stable 
manure procurable. Work the land deeji with a tooth cultivator before 
pboiting in early spring. When (he soil is free from liuups, mark out 
the rows 4 feet apart; this will allow a small horse eultivalor to be 
used in keeping the soil well stirred between the rows, as constant 
stii'i'ing of tlio soil should be practised around and about the young 
walnuts during their vegetative period. The seedlings also sltould not 
suffer from the want of soil moisture during the drier months, i.e., if 
seedlings arc to he raised the first twelve months sufficiently large for 
grafting purposes. 


ROOTSTOCKS. 

To allow the pcr])etuatiou of a choice or selected variety of walnut 
it is necessary to resort to grafting or budding to keep the type true. 
Tliis is also the cast* if a large number of individual trees true to the 
panmt type are required for jdaiiting a grove upon conmiei-eial lijies. 

To (io this, use .‘seedling rootstocks allied and -with affinity to the 
^{•ioii or hud of the walnut required. Tlie question of selecting suitable 
luotstofks is of great importance, and is to the future tree what a good 
foundation is to a house. Rootstocks should produce thrifty, vigorous, 
and produclive tiws, enabling them to be grown under many different 
c'oiidifioiis as regards soil and localities. A rootstock (hal may be suited 
for a <‘ertaiii class of soil under irrigation, or subject to wot conditions, 
limy be unsuitable for drier soil conditions, and rice versa. What is 
desired is a good all-round rootstock, ii])on which the English walnut, 
wlion worked, Avill ffonrij^li, and one that is not easily affected by the 
unfavorable conditions which ]»j\wail at times in this State. The 
hiiglisli seedling as a rootstock has been practically discarded in Oali- 
^oviiia; the nurserymen now use the indigenous black varieties of 
i^mlniKs, and also hybrid seedlings raised from nuts. These hybrid 
are secured from trees influenced by the exchange of pollen (ferti- 
bziiig dust) between two species of Avalnuts growing in close proximity 
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to one another. The cross Ijetween the American wild black species is 
named royal hybrids, and that between the black and English varieties 
is called paradox hybrids. The Californians find that the black and 
hybrid rootstocks will stand unfavorable conditions better than the 
English seedling. Selected English varieties, on the other hand, are 
more prolific, and generally come into bearing earlier than when 
worked upon their own seedlings. Some of those trees, five years 
planted in the grove, produced from 12 to 20 lbs. of nuts. Experi- 
ments were carried out in California by grafting the selected variety 
(Placentia perfection) upon different rootstocks such as the North 
Californian black, English, and Paradox. The result was in favour of 
the Paradox root, the tree at four j-ears of age being twice as large as 
that upon the English root, and much larger than the tree upon the 
Nortli Californian black root. All these trees were grafted and planted 
out at the same time, and were of uniform size, growing adjacent to one 
another, and under uniform conditions. That the production of mils 
is proportionate to the size of the trees is shown by the crop of 1911; 
the tree upon the Paradox root produced 18i lbs., that upon the 
Northern (^aliforuian black root 121 lbs., and that upon the English 
root 9 lbs. (Bulletin No. 231). The writer has no doubt that the 
Californian black varieties will prove valuable for rootstock purposes 
in Victoria, because I have seen at Mr. J. M. Butland^s orchard, 
Kiewa, Victoria, numerous young trees, about six years of ago, growing 
oxeoediiigly well. Such trees have been planted with the object of 
utilizing them for timber. Although the hybrid rootstocks are liighh 
spoken of in California, the royal hybrid being particularly adapted 
for wet and heavy soils, and even doing well upon drier soils, or without 
irrigation, there is very little likelihood of those hybrid rootstocks being 
largely used by the nurserymen there, owing to a very uncertain per- 
centage of hybrid trees developing in the nursery from nuts gathered 
from trees subject to the influence of inter-pollinations, and, in addi- 
tion, it requires a special knowledge to separate the.se hybrid roots from 
those of the straight black species. 

Californian experiments seem to prove that -only the first g(uicratioii 
seedlings, that come directly from black walnuts which have been cross- 
fertilized Avith pollen of the English Avalnut in the Paradox, and royal 
hyl)rids, are suitable for rootstock purposes. The first generation of 
unis some seasons produce from 40 to 50 per cent, of hybrids. 

The second generation Paradox seedlings, that is, seedlings groAvn 
from nuts gathered from hybrid trees are unsuitable for the English 
varieties, such rootstocks producing trees lacking in any unusual vigour. 

The whole question of the value of hybrid roots is, indeed, one con- 
•cerning the progeny of individual special trees, rather than a matter 
of any general rules applying to all crosses between certain species. 
(Bulletin No. 231.) 

The two black varieties of Avalimts recommended in California 
suitable for working the English varieties upon are as follows:— Eor 
wet soils or moist conditions, the Northern Californian (Juglans 
Kindsii), and for dry conditions and soils of a sandy nature the Southern 
Californian (Juglans Californica). There should be no trouble m 
securing and importing nuts from California of these two black species 
for rootstock purposes. 
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Wlien procuring nuts of any species for growing rootstocks, they 
should be secured from well-matured trees of a thrifty and vigorous 
habit. Culls should not be planted. Any seedlings that are not 
thrifty, or show a weakness in growth, should not be used for rootstock 
purposes. This is most important, as only scions or hiids successfully 
worked upon the fittest root.stock can be expected to develop into 
vigorous and thrifty trees. In localities where the English walnut 
thrives upon it.s owm roots, selected English .seedlings as rootstocks may 
be used until such times as llie black rootstocks have been proved. In soils 
or localities subject to adverse conditions, however, the writer does not 
recommend planting the walnut upon commercial lines if the trees are 
upon their own root.s or worked upon English seedlings root.stocks. 
Guided hy American experiences, the risk of failure should be greatly 
minimized if selected types of English walnuts worked upon cither of 
the two speeie.s of indigenous American black varieties recommepded 
as suifablo for rootstock purposes are jilanted. The grower may rest 
as.sured that wherever the black spiecies will thrive and make vigorous 
trees the English varieties will do well if woikcd upon them. 

TRE.miENT OF A UTS. 

,\s soon as the selected nuts for planting have been harvested and 
dried (washing not being necessary) they should be put info old sacks 
and stored in a cool jdaee, a dani)) atmo.sphere being preferred to a dry 
oiie. .Vbout July tlioy should be placed in alternating layers of moist 
sand or some suitable compost made from decompo.sed straw, grass, or 
fallen leaves, mi.xed wifli decayed stable manure, or cow droppings, if 
available. The method adopted in California is to place the nuts in 
early winter in sliallow wooden boxes containing two layers of nuts, 
and imbedding in sand or a suitable compost, finally covering the nuts 
with 3 to 4 inches of sand or compost, the lied lieing so constructed 
that water will easily drain away. If allowed to remain too wet, the 
nuts will rot, If too dry tlie nuts will not germinate. After placing 
the boxes in position, and eovering them, wafer well, continuing to do 
so, if necessary, thins keeping the nuts well moistened, in order to start 
gennination. The germinating bed should be so situated that it will 
receive the lieat of the .sun, and not be too cold for gennlnatiun. The 
travs may he placed upon beds made from stable manure, covering 
them with sand afterwards. Ants vary according to their species as 
regards their freedom of germination. The Southern Oalifornian black 
sprouting earlier Iban other black walnuts, do not require to be kept 
so moist or placed in the germinating bed so early as the Northern 
Californian black or royal hybrid nuts. The latter require plenty of 
inoi.siure .and warmlli to make them sprout, and if planted out into 
the ground before .starting to germinate, may not sprout until the 
second or third year from planting. The Californian authorities 
reeormiiend tliat in varieties which are hard to germiilate the nuts 
should be placed in single layers in the box and kept well moistened, 
and as warm as possible, otherwise many of the nuts will not sprout 
the sanie year as planting. There is no difficulty in getting the English 
varieties to sprout if the nuts arc sound. 

(To he eontiniied.) 



440 


Jourmtl of Atfricultiire^ Victona. [lO July, 1915. 


RABBIT DESTRIJOTIOX. 

FRUIT AND CARROT POISONING. 

]i)f F. E. Allan, Chief Inspector, Vernt/t/ Destnictlon Act. 

The Art of Free feeding. 

All animals or birds that collect in any number have amongst them 
a proportion that rule or “boss” tlie otliers. This is specially so as 
regards the rabbit. When the “ free-feed ” is found, the stronger ones 
will take posvsession, and hunt or keeji tlie otliers away till they have 
eaten their fill, and none may then be left to educate the balance. Any 
one who will take the trouble to lie in hiding and watch the freshly-laid 
furrows will sec the stronger take possession, and hunt the weaker away. 
The next day, when it is found that all the feed is gone, most people 
merely relay the same quantity. 'I’liis is again eaten by the same ones 
that had it before, and so on, till tlie poison baits are laid, when, of 
course, only those that have been “educated” are killed. The others 
liave not liad a chance to acquire the taste, and, as is most likely tlie 
case, if there are jioisoned baits left in the furrows, it is just the same 
to them as if there had been no free-feeding at all. The rabbits only get 
to the baits because the stronger rabbits are killed, and certainly will 
not take the poisoned baits under such eirciiinstanccs. Tf this were not 
su, what would be the object of free-feeding .at all I ft is, of course, 
plain that free-feeding means the partaking by the rabbits of a lot of 
baits, while only a very few arc taken wlicu poisoned. Xow, the 
essence of the work is this: — When the free-fed baits are all taken 
(oaten) the hrst night, a far larger quantity must be laid the second 
time. If this is all eaten, then still more the third time. If still all 
is eaten, enough must be used to have some left in the morning, and 
then, if there is a good deal left, stand off for a night and let the rabbits 
clean it up before any poison is laid. 'Plie essential thing is to make 
sure that all the rabbit.s get the free-feed, and this can only be done 
by finding that some is left over. Practically a clean sweep can he 
done by this liberality. A man may get seven or eight hundred out 
of a thousand with insufficient free-feeding; but the man J want is be 
who can get the other two or tliree hundred, and this he can do by 
following out these instructions. Most land holders stint both the free 
and poisoned baits — the most false economy possible. As a matter of 
fact, there is no need in free-feeding to study the distance between the 
baits where rabbits are plentiful. Simply scatter them along 
the furrow liberally. I have known places where rabbits are 
so thick that the same could be done with the poisoned baits, 
a rich flat, or such like, where they congregate for Feed. Tt is hardly 
possible to err on the bountiful side : but very easy to be the other. 
Inspectors are instructed to study out and thoroughly follow the way 
I have laid down, and to impress the same strongly on all land-holders 
interested. 

The wonderful results of the jiresent methods are becoming more 
patent every day ; and if failure follows the work, it can only be put 
down to one of two things — incapacity or indifference, with, of course, 
future trouble to follow. 
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fifth VICTORIAN EGG-LAYING COMPETITION, 
19ir,-l91C. 


Commencing 15th April, 1915; concluding i4th April, 1916. 


CONDUCTED AT THE BURNLEY SCHOOL OF HORTICULTURE. 


8ix 



Totiils, 1 

Pen 1 

Nil. j 

Breed. 

Owner. 

16.4. l.'i 
to 

14.5 15 

15. .5 15 

to 

14 6 15 1 

1 

Two 

niontlis. i 


LIGHT BREEDS. 
Wet Mash. 


19 

Wltite Leghorns . . 

J,. 0. Broadbent 

13.5 

136 

27! 


,, .. E. A. Lawson .. 


120 

244 

5» 

.. W. li.Sxvitt. 

104 

140 

244 

34 

H. .McKi'iixic and Sons 

l05 

138 

213 

6 

- - K. |)oMissc*n 

l25 

Jl5 

240 

9 

.. . . J. Schwabb 

ll2 

126 

2:58 

8 

.. .. (‘. J. Jackson .. 

ll3 

124 

237 

21 

.. K. B. Harris 

ll« 

120 

230 

7 

.'larMlIe Poultry Farm .. 

l23 

,00 

232 

30 

.. A. K Silbcrciscii 

lOl 

,.3<l 

231 

38 

.. G. McDonnell 

92 

l35 

227 

42 

.. W. M. Davit's -- 

lOl 

l"2 

223 

60 

. H. C. Brca-k 

l2ll 

03 

222 

5 

. J. .1. W.'sl 

,03 

l'“ 

220 

18 

-. N. Burst on 

ll.5 

,0:; 

2!.S 

52 

. A. Sandlaiul .. 

1'^ 

,02 

216 

33 

. A. W. Hall (6 birds) 

l26 

.85 

211 

18 

.. . J). Adams 

06 


219 

32 

. . ■ F. Hotlgcs 

103 

,07 

210 

4 

.. R. Nay 

07 

,12 

209 

25 

, Gidtlv and Son - 

,18 


207 

39 

W. M.Scwfll 

lOO 

97 

200 

51 

A. 11. Mould 

,00 

97 

■206 

26 

.. A.Mowatt 

1)8 

,97 

205 

U 

Mrs. F.M. Oliver 

0* 

,10 

294 

10 

, 1 A. E. Tuftk'bv . . 

84 

U" 

201 

3 

. .1. H.Gill ■ 

90 

'.1.8 

194 

1 

. 1 >Its. H- Sii-wnson 

lOl 

92 

193 

30 

1 M'cldon Poiillrv Yards .. 

94 

80 

Iv'O) 

57 

. H. Mitchell ■ 

88 

91 

179 

28 . 

.. B. l.efhbridgc .. 

63 

,13 

176 

15 

.. ill.N. H. Mirams 

70 

1 06 

176 

50 

. . 1 .lohn Hood 

70 

91) 

KiO 

48 

, . U'. J. Beattv 

88 

79 

167 

23 


Fulham Park . . 

57 

,lil 

167 

40 


f. 1)11110 

85 

8() 

105 

11 


J. B. Brigden 

71 


163 

43 


H. I. Merrick 

56 

1 9.'> 

161 

47 


J. C. Arinstroiic 

02 

»i.8 

KiO 

46 


K. Berry 

09 

60 

159 

49 


Bennett and Chapman 

49 

iio 

159 

24 


l.vslK'th Poultry Farm 

7(1 

8)> 

156 

20 


iV. W.Pttpe 

66 

80 

1 5.6 

59 


W. O.sbiimc . . 

80 

6.6 

1.64 

55 


M'. N. D’Mullanc 

57 

97 

154 

13 


.1. Hustler 

6.6 

88 

1.63 

22 


S. Uiiseombe 

93 

58 

1.61 

17 


Mrs. E. Ziiiinieriuan 

83 

68 

1.61 

54 


W.G.CIingin 

64 

8" 

1.61 

14 


W. Flootl 

.66 

88 

144 

12 


tl. Kayman 

50 

82 

141 

45 


S^mtU Yan Yc:vn Poultry 

40 

81 

130 



Farm 




•'*'5 


Thirkeli and Smith 

87 

30 

117 

41 


J- A. Donaldson 

38 

74 

112 

37 


A. Ross 

.63 

44 

97 

31 


b. AIcT.ean 

GO 

.30 

96 

0- 


r. Hurst 

47 

48 

95 



J. A.Sbahl 

5 

8.6 

91) 



Total 

5.075 

5.554 

10.620 




— ~ 

— — 

— 


Position in 
Competi- 
tion, 


1 


5 


8 

If) 

\\ 

12 

13 

II 

16 

16 

IT 



20 


22 

24 

26 

26 

27 

2K 

29 

so 

SI 

36 

34 


36 

37 

38 

39 


43 

4i 






47 

60 

51 


53 

54 

56 


58 
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riFTii Victorian Egg-layino Competition, 1915-16- continued. 


Six 

Birds. 

Pen 

No. 

Breed. 

Owner. 


Totals. 


Position in 
Competi- 
tion. 

15.4.15 

to 

14.5.15. 

15 15 

to 

14 6 15. 

Two 

months. 



LIGHT BREE 

DS. 






Dry Mash. 




80 

White Leghorns . . 

W. 11. Robbins . . 

126 

1.54 

280 

1 

66 


E. A. lAwson . . 

131 

100 

240 

2 

79 


Lvsheth Poaltrv Farm 

113 

129 

233 

3 

04 

.. 

W. M. navies . . 

122 

107 

229 


72 


3Irs. E. /.immcrmiin 

131 

93 

224 


68 


H. MclCeiuic and Sou 

83 

130 

213 

6 

09 


E. MacBrown 

92 

115 

207 

7 

78 


H- Hanburv 

90 

1 '3 

193 

8 

02 


Benwerren Egg Farm 

123 

60 

183 

9 

65 


TItirkei! and Smith 

123 

48 

171 

10 

07 


C. C. Diinn 

89 

81 

170 

11 



A. A. Sandiaiid . . 

95 

M 

163 

12 

71 


Moritz Bros. 

49 

100 

1.5.5 

13 

63 


A. .A- Padmaa . . 

86 

37 

123 

14 

77 


South Van Wan Poultry 

18 

57 


15 



Karin 





61 


Mrs. H. Slvvonsoii 

28 

43 

71 

16 

75 


Fulham Park 

9 

60 

09 

17 

74 


J. II. Gill 

18 

43 

61 

18 

73 


C. L. Liiidrea 

29 

5 

M 

19 



Total 

1.558 


3.0)4 




HE.WV BREE 

DS. 






Wet M.tSH. 




81 

Black Orpmgtotii . . 

Mrs. T. W. Pearce 

143 

132 

275 

1 

100 


.MI. Wright .. 

in 

159 

270 

2 

97 


Marvillc Ponitrv Farm 

135 

KKi 

241 

8 

94 


D- Usher 

113 

111 

227 


90 


OaklanilK Ponitrv t'arin . 

88 

139 

•»■>? 

! * 

96 

White brplngtnns . . 

Stranks Bros. - . 

93 

in 

-04 

6 

S8 

Black OTpltii^tons . . 

J.Mc.Allan 

94 

in:. 

loy 

7 

85 


H. H. Pump 

78 

114 

192 

8 

11 0 


L. McLean 

70 

118 

188 

9 

01 


A. Greenhalgh . . 

83 

99 

18-2 

10 

86 


C. E. Graham . . 

48 

133 

181 


89 

Khoiic Island Reds 

E.W. lllppe 

63 

118 

181 

i " 

87 

Black OrpinstoQs .. 

W. C. Spencer . . 

72 

100 

172 

13 

95 

Silver Wyandotts. . 

W. H. Por.svth . . 

74 

89 

163 

14 

84 

Black Orpingtons . . 

Gowan Bros. 

28 

109 

137 

15 

8-3 


(i. Mavberrv 

57 

09 

126 

16 

93 


L. W. Parker . . 

14 

9* 

108 

17 

92 

Faverollfis 

J. Ogden 

21 


66 

18 

98 

K. E. Courtfienav 

— 

38 

38 

19 

82 

White Wyandottes 

J-B-Hrigdeu .. 

-- 



20 



Total 

1,385 

1,992 




Monthly Report. 

Weather conditions for the past month were, on the whole, season- 
able. Cloudy weather, with much rain chiefly obtained, with intervals 
of bright sunshine and occasionally high winds. Temperatures were 
generally low. The egg yield for time of year has been good, some 
especially good scores being put up by the heavy breeds. Broodies 
numbered twenty-five for the month, including four Leghorns. Rain- 
fall, 442 points. 

Department of Agriculture, A. HART, 

Melbourne, Victoria. Chief Poultry Expert. 
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ORGIIARD AND GARDEN NOTES. 

E. E. Pescott, P.L.E.^ Princijml^ School of HortirulUirt, Burnlty. 

The Orchard. 

Pruning. 

In pruning the young trees, heavy pruning will be required in order 
to produce strong growth and a good frame; but as the tree advances 
ir age, the pruning will be reduced considerably. It should be remem- 
bered that strong, heavy pruning results in wood growth, and that weak 
pruning steadies the tree and promotes an even growth. When framing 
and building a tree, the former consideration is observed, and when the 
tree is corning into fruit bearing or is mature, it will be pruned accord- 
ing to the latter. Any operation that will cause the tree to produce 
less wood growth will induce the tree to become more fruitful, provided 
the tree is in a healthy condition; so, when the trees are mature, pruning 
operations, as a rule, should not be severe, but rather the reverse. 

Where varieties of fruit trees are prone to bearing crops every second 
year, their lateral system should be so pruned that they will not produce 
too heavy a crop in the fruiting year; and at the same time produce 
wood ill their fruiting year give a crop tlie subsequent season. 

A model tree will always be liglit on its topmost leaders, bearing the 
major portion of the crop in the lower regions of the tree. The main 
point to be noted is that a lieavy wood growtli in the upper portion of 
the tree tends to reduce the bearing capabilities of the tree in its most 
useful parts. 

Spraying. 

Spraying should be carried out on the lines indicated in last month’s 
notes, and it should be completed by the end of the month. 

Planting. 

The planting of deciduous fruit trees will still be continued on the 
lines laid down in last month’s notes. Care should be taken to have 
tlie soil thoroughly sweetened and aerated, tlie roots should be well 
trimmed, and the young tree firmly planted. Owing to the time that 
elapses between the removal of the tree from the nursery row and the 
planting of the tree in its permanent situation, practically the whole of 
the fibrous and feeding root system has been destroyed. It will be well 
to remove all of the finer roots, and tu thoroughly trim back the stronger 
ones. This will allow the tree to make a new root .syst/em for itself. 

In planting a commercial orchard, it has been previously advised 
that the number of varieties should be limited, and that, as far as pos- 
sible these varieties should have a corresponding bloom period. The 
necessity for cross-fertilization is becoming more apparent -every year, 
and it i.s now definitely known that cross-fertilization results in greatly 
increased crops, and also in fruit of an increa^d size. In the experi- 
ments of Waite, on the " Pollination of Pear Flowers,” and of Lewis 
and Vincent, on “The Pollination of the Apple,” tlieir results were 
invariably that the largest fruits were crosses. Fruit-growers in this 
State have observed that where blocks of different varieties of the same 
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kind of fruit have been planted alongside of each other, the adjoining 
rows of the two varieties have always carried the heaviest crops. Experi- 
ence is thus against the plaatiug of large blocks of any one variety ; at 
the same time the varieties must not be multiplied indefinitely. The 
Jonathan apple is generally considered to be a consistent bearer and 
self-fertile; but even this prolific variety may l>e made to largely in- 
crease its yield by intermingling with another variety having a similar 
bloom period; and it has b^n found that the Sturmer Pippin is one 
of the best for the purpose. Duraelow’s Seedling, Reiiiette du Canada, 
and Stone Pippin also flower at the same time. For fuller information 
on tills subject, reference may be made to the articles in the Journal 
for January, 1911. 


The Vegetable Garden. 

The addition of gypsum to the vegetable plots prior to digging will 
rid the soil of a large number of insects that infest the vegetables in 
spring, and thus numbers of vegetable pests, suck as caterpillars, aphis, 
&c., will be killed. The gypsum may be dug into the soil at the rate 
of about 2 uzs. to the square yard. Another trouble in the vegetable 
garden at this season of the year is the snail and slug pest. The article 
on slugs and snails in the December, 1910, Jourmd may be consulted, 
but one means of reducing this pest is to keep the plot free from weeds. 
As hoeing is generally out of the question in winter, the weeds should be 
hand-pulled. Where any foliage is in direct contact with the ground, 
it should be lifted occasionally, and a light dusting of lime sprinkled 
underneath. All seedlings of sufficient size should now be planted oui ; 
this includes onions, asparagus, lettuce, cabbage, cauliflower, &.c. A 
planting of broad beans may be made, and also all varieties of peas. 
Seeds of summer cabbage, lettuce, leeks, onions, radish, parsnip, may 
now be sowji. Tubers of Jerusalenr artichokes should be planted out, 
and also a few early potatoes. Seeds of tomatoes may be planted in tlie 
frames, and also, towards the end of the month, seeds of melons, 
cucumbers, marrows, pumpkins, may be sown under glass in the hot bed. 


The Flower Garden. 

The Iris. 

A section of garden plants that is increasing in popularity is tUe 
iris family. It is usually accepted that irises produce their flowers in 
Spring and early summer. There is a certain amount of truth in tliis, 
because the bulk of the iris varieties bloom at those limes. This i>" 
notably so in regard to the German section and its allies, to the 
Japanese, and also to the bulbous irises of the Spanish and English sec- 
tions. The new Dutch irises, too, flower in spring and summer. The 
first iris to bloom is a most charming one, of rich, metallic blue colour, 
each of the falls having a central stripe of gold. This is Iris aluta, and 
is known as the Scorpion iris. It has thick fleshy roots, and should be 
allowed to remain in the same place permanently. The Scorpion iris 
flowers in April, May and June. Following this comes that beautiful 
heliotrope iris which flowers from May to September, Iris stj/losa. This 
is one of the most useful plants for winter flowers, as the established 
clumps produce great abundance of blooms. The flower buds should be 
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gathered every day, and placed in water in the house, when they will 
open freely. There are several varieties of this iris, ranging from wliite 
and heliotrope almost to purple. Tlje next section to flower is lr\^ gtr- 
tuiititca, ef which with its relations many hundreds of beautiful varieties 
are now grown. This is the section known as Flag irises. Such varieties 
as Madame Chereau, InnoceiiEa, Kharnut, Mrs. H, Darwin, Victorine, 
and Miss Maggie are all very beautiful, while Jacquiniaiia and Iris 
King are two of the most beautiful forms, almost red, tliat have been 
^rown, 

A variety flowering in early spring, and belonging to tlie bulbous 
section is Iris iingdana. This has hoautiful l)ln(* flowers, carried on 
long stems, and is very distinct in appearance. Tlic flowers are some- 
wljat like the Spanish section, but they are much larger. Tlie wliole 
of the irises previously mentioned are fond of lime. 

The Japanese iris, or /m Kicmpfcriy is one of the most beautiful 
sections, and the plants produce flowers in great abundance, mainly in 
earlv summer, and occasionally a few odd blooms in late summer. This 
is also the case with some of tlie Oerrnan irises. 

The Japanese iris is a lime-hater, and no lime whatever must be 
given to it. It lias been usually accepted that this iris must be grown 
in mud, or at least with abundance of water. This js quite wrong, as 
iiiiy of the Japanese irises, and there are niany beautiful varieties, will 
flower in a good loamy soil among other plants in the flower border, jjro- 
vided a reasonable amount of water is given. Other summer-flowering 
irises are /nV ocfindaiai, and Iri^ M<fiiiieriy ajid /m nnrea. These are 
evergreen, growitig in clumps with long leaves, the flowers being carried 
on lung stems, which are frequently from 3 to 4 feet in height. The first- 
named is white and gold, the second yellow, and the third golden- 
coloured. 

Tlic Spanish and English irises, and also the new Dutch iris family, 
belong ti.i tlie bulbous section wliich flowers in spring and early summer, 
and which lose tlicir leaves in tlic winter. Tliese are very fine, grown in 
clumps, and many <mlours and shades, ranging through browns, purples, 
yellow.x. blues, and whites, are to be obtained. 

Ge.neral. 

Digging ill Die ganlen should be coutimied. Before digging, the beds 
should be given a top dressing of lime or stable manure, and subse- 
quently these sliould be dug well into the soil. Care must be taken not 
to injure tlie roots of any shrubs, trees, or roses. Root, cutting and root 
pruning will always dwarf any ])laiit. In digging, it is not wise to dis- 
card any leaves, twiggy growths, or weeds. Unless tliey are required 
lor tlie compost heap, they should always be dug into the soil. Leaf- 
i'^onld is especially useful in any garden, and where sucli plants as 
azaleas, rlioclodeudrons, liliums, &c., are grown, or for pot-plant work, it 
exceedingly valuable. In forming the compost heap, no medium what- 
ever should be added to lielp the rotting down of the leaves uii]e.ss it be 
httie sand. Any chemical added will render tlie mould unsuitable for 
ds special objects. 

All slirubs that produce flowers on their young growths, including 
should now be ])runed. Care should be takon to distinguish be- 
Dvceri those shrubs that- flower on the new wood and those that flower 
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ou the wood of the past season*8 growth. Those that flower on the new 
wood, and may now he pruned, are Laswrulra, Lantana, Cestrtiin, Tecoma, 
Hydrangea^ Plumbago^ Erythrina (some species), he., and those that 
should not be touched at present are S]nrcea, Erythrina (some species). 
Pynis Japonica, Weigelia, Prunus pissardi, P. Vesuvius, P. mume^ 
Deutziay Polygafoy Ceanothns, &c. It is a safe rule in pruning shrubs 
to wait until they have flowered before pruning. This will 
certainly give the shrubs a somewhat ragged and untidy appearance in 
the winter, but it is the only way to secure the best flowering results. 

All herbaceous plants, such as salvia, aster, delphinium, polygonium. 
boltonia, gaiira, and chrysanthemum, should be cut back, and, if neces- 
sary, lifted and heeled in a temporary location for the winter. Plant 
out gladioli, iris, and liliums. 

Continue digging, manuring, and trenching. 


COMPARATIVE VALUES OF STOCK FOOD. 


The best way to estimate tlie comparative value of the different 
food stuffs available is on the basis of current price per unit of food 
nutrients. This is arrived at in the following manner: — 

Percentage of protein, plus fat multiplied by 2i. plus carbo hydrates, 
divided into market price. 

Ex.^mple. 

Linsevd Oilcake. 


Protein 

Pat 

O.H. 


26 1% I 
6 - 0 % » 
3So% 


— 32-6 X 21 - 81-5 food units 
38 5 


Market 
price per 
ton. 


£ •<!. d. 

120 0 food unil« 12 0 0 = 


Usual market price 


11 0 0 


2.<. per unit. 

Is. lOd ponmit. 


Protein 

Pat 

C.H. 


Bran. 

^ 2 !?^} ==13-7 X 2i = 34-25 food units 
42 - 2 '' .. .. 42 2 


Protein 

Fat 

C.H. 


70'45 food uriit.s 10 5 0 •= 2.s. 8(1. per unit- 
Usual market price .. .. ,. .700= Is. 3 t unit. 

Oaten Hay. 

~ 6 0 X 24 = 15 0 foorl units 
. 43-7% .. .. 43-7 


Usual market price 


Protein 

Fat 

C.H. 


= -84 X 2S 

53-68 


58-7 food units 10 0 0 — .‘ 5 s. od. per unit- 

2 10 0 - 1011. per unit. 

Molaise*. 

2-10 food units 
53 68 


53'78 food units 8 (] 0 =2». 10}<1. F' 


447 


[0 JnLY, 1915.1 Oompnrative Values of Stock Food. 


Food Contents of Foods Available. 



Protein. 

Curbo hydratpfi. 

Fat. 

tr.u-- 

Lucerne 

12 3 

37-1 

1-6 

Out. 

4-5 

43-7 

1-5 

live Grass . . 

6 1 

37-8 

1-2 

Turo 

12-9 

37-5 

1-4 

IVheat 

3-6 

46 1 

I-l 

Str.v'v— 




ILat'Iey 

•7 

41-2 

6 

Oat 

1'2 

38-6 

•8 

\\% 

4 3 

32-3 

■8 

■Wheat 

4 

36 3 

•4 

Ghatn- - 




Barley 

9-0 

03-5 

2-1 

Maize 

7-8 

06-7 

4-3 

Oats 

9-2 

47 3 

4-2 

Wheat 

13-7 

■170 

1-4 

?RODi:tT.S— 




Brew-er’s Grains 

3-9 

9 3 

1-4 

rrH:.Mniit OilcAke 

16 4 

42-2 

91 

Linseefl Cake 

26- 1 

38-0 

O-o 

Mall Combings 

26-1 

oO • 0 

15 

OatBrenning 

9-0 

54 1 

O' 5 

Bran 

11-2 

42-2 

2-0 

Pollai'd 

12-2 

53-1 

3-8 

Roots, etc. — 




Beet- I'ulp . . 

•0 

7 3 

•0 

Kiipar Beet 

10 

11-9 

•1 

Oubbtige 

18 

8-2 

4 

Carrots 

•s 

7S 

■2 

Mangolds . . 

1 I 

5-4 

•1 

Pin Melon . . 

• 7 

3-5 

•6 

Pumpkins .. 

Turnips 

I-O 

5-8 

•3 

10 

7-2 

•2 

PotivtiMis 

•9 

10-3 

•1 


PIG FEED. 

As pig feed of all descriptions is now so high in price the following 
will be a. guide as to whether pork can he profitably raised. The price 
of all meat is likely to he high for some lime to come: — 

Bastxg the Vahte of Carcass Pork at 6ri. per Pound. 


Amount 

ii/ fwKl re'jilirea to proilHce 
u ib. of pork. 

Lbs. of feoJ. 

Will produce 
Jbs. of pork. 

Value per sallon, 
ton, or bustiei. 

Value of food 
per lb. 

:i(i lbs. 

Skim milk . . 


1 

2d. [KT gallon 




2-240 

112 

56s. per ton 

3d. 


Bariev 

50 

10 

5s. per bushel 

l-2d. 


Gats 

40 

8 

4s. per bushel 

l-2d. 


Wheat 

00 

12 

Os. (>er bushel 

l-2d. 


Pollard 

20 

4 

2s. per bushel 

1 2d. 


Maize 

56 

11-2 

5s. 6(1. per bush. 

l-2d. 


hitcerne should he made more use of for pig feed. It has heen 
proved hy experiment that lucerne cut when ju.st coming into hloom 
■‘;i hs. is equal to 1 lb. of grain. If cut late it takes 6 lbs. to equal 
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1 lb. of grain. Practically only the leaf is of value for pigs, the stalk 
being too fibrous. The lucerne chaffed should be mixed with grain feed 
and soaked for twelve hours or more. 


REMINDERS FOR AUGUST. 

Live Stock. 

Horses. — Those stabJed can be fed liberally. Those doing fast or heavy work 
should be clipped; if not wholly, then trace high. Those not rugged on coming 
into the stable at night should be wiped dow'n and in half-an-hoiir’s time ruggefl 
or covered with bags until the coat is dry. Old horses and weaned fouls should 
be given crushed oats. Grass-fed working horses should be given hay or straw, if 
there is t\o old grass, to counteract the purging effects of the young growth. Old 
and badly conditioned horses should be 'given some boiled barley. 

Cattle. — Cows, if not housed, should be rugged. Rugs should be removed in 
the day-time when the shade temperature reaches 60 degrees. Give a ration of 
hay or straw, whole or chaffed, to counteract the purging effects of young gra^s, 
Calves should he kept in warm, dry shed. Those on the bucket should be given 
their milk warm. The bull may now run with the cows. 

I’HiS. — Supply plenty of bedding hi warm, well-ventilated styes. Keep styes 
clean and dry, and the feeding troughs clean and \vhole.<ome. Store pig.-^ should 
be placed in fattening styes. Sows in fine weather should be given a grass run. 

Shkei’.— .A seert-aiii what Merino and Lincoln rams will he required for Hip 
coming season, and apply to breeders this month. Cull 'itiul ewes carefully, 
retain onlv the very best, pedigree alone is not sufficient, individual merit as well 
must be considered, tbe one is inseparable from the other. Market any inzed 
fat ewes that have, missed rearing a lamb, prices are iniprecedeiite<l, no need to 
be prime mutton. Unless holdings are of insufficient area all best early Ijurn 
ewe lambs sliould not be sold for slaughter. Good ewes will be ]n*i\<’tiialh 
unpro<Hirable later. Retain all gooil ewes under four wars idd. 

I’OrLTRY. — Yards should be turned over with a spade or fork, and sown clinvii 
with rape or burlev. Keep the breeders busy — straw litter with a little grain 
scattered about will make them exercise. Overhaul incubators; see that 
the capsule or tlierniostat acts properly; thoroughly clean lamps, egg drawers, 
and chimneys, 'lest machine for two days before putting cv'gs in. Tt is also 
advisable to have thermometer tested. When ad<litioiial incubators arc rof|iiivcfl. 
it is more satisfactory to keep to tbe one make. 

Cultivation. 

Farm. -Secoml fallow where necessary for summer crops. Tf required, mil or 
harrow crops. Plant very early potatoes in forward di'tri<ls. Row inaiiuolds. 
Apply slow-acting fertilizers, such as blood and hone manures, for maize. 

Ohch ART).— Complete planting and pruning of deciduous trees. Watch for 
peach aphis, ami spray with tobacco solution, if present. Prepare for jilnntinir 
citrus trees. Spray for woolly aphis with lime sulphur spray. 

Flower Garden. — Finish digging and pruning of roses, &e. Leave priming 
of shrubs till after flowering. Keep weeds in check; weed out seed beds. DiviJ' 
and plant out all bcrbaceous plants, such as phlox, delphiniums, rmlheckia, &'r. 
Plant out gladioli. Complete planting of shrubs. Mulch young plants. 

Vegetable Garden, — Top-dress asparagus beds; plant new asparagus plot?. 
Plant herb division*;, and potatoes. Sow cabbage, cauliflower, peas, carrots, 
beans, radish, and lettuce seeds. Sow tomato seeds Iti a hot frame. Fini?h 
digging. 

Vineyard. — August is the best month for planting vinos (grafted or ungroftedh 
This sliould be actively proceeded with and completed before end of mimtli. 
Scions for field grafting may still he preserved as detailed last month, or better 
still by placing them in cool storage. They slundd all he removed from 
before end of month, at latest. Conclude pruning and tic down rods. Where 
black spot has been prevalent, applv 1st acid iron sulpliate treatment 
Journul for July, 19111. Apply readilv soluble nitrogenous manures f'^eda 
nitrate or ammonium sulphate) during this month. 

Cellar. — Rack again, towards end of month, wines which have as yet onb 
been once racked (spring racking). Fill up regularly all unfortified wines. 
Clean up generally in cellar and whitewash walls, woodwork, &c. 



